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A  PRACTICAL  TREATISE  ON  BALDNESS. 


PREFACE. 

Most  people  object  to  being-  bald.  Quite  often  unmarried 
men  saj^  that  they  would  not  mind  having-  their  hair  fall  out 
if  only  it  could  be  delayed  until  after  thej^  were  married.  The 
logic  of  this  is  somewhat  obscure.  Many  persons  look  upon 
baldness  as  a  sign  of  advancing-  years  and  would  fain  stay  its 
progress  on  that  account.  Others  complain  of  taking  cold 
because  the  head  is  deficient  in  its  natural  covering,  which 
compels  them  to  wear  a  silk  cap  or  a  wig.  It  is  not  to  be 
wondered  at  that  women  should  fear  the  onset  of  baldness,  as 
fine,  abundant  hair  is  an  ornament  to  a  woman,  something 
that  she  herself  takes  pride  in,  and  that  calls  forth  admiration 
from  all.  Therefore,  even  if  baldness  does  not  incapacitate  a 
man  or  woman  from  work  or  from  pleasure,  and  is,  in  most 
cases,  a  matter  of  reall3^  very  little  importance;  j^et  inasmuch 
as  there  are  a  host  of  our  fellow-men,  and  perhaps  even  of 
ourselves,  to  whom  the  matter  seems  of  considerable  impor- 
tance, it  behooves  us  to  consider  the  varieties  of  baldness  and 
the  causes  of  the  same;  and  to  learn  how  much  we  can  do  to 
prevent  the  destruction  of  the  hair  follicles  and  the  final  dis- 
appearance of  the  hair.  The  word  "  prcA'ent "  is  used  design- 
edly, for  I  believe  that  the  jDreventive  treatment  of  baldness 
is  of  manifold  more  importance  than  any  curative  treatment. 

Alopecia. 

The  term  alopecia  is  derived  from  the  Greek  a).d)-r.ri%,  mean- 
ing a  fox,  because  of  its  resemblance  to  the  appearance  pre- 
sented in  the  "  fox  mange." 

Synonyms.^ — Capillorum  defluvium;   Athrix  depilis;   Pha- 
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lacrotes;  Depilatio;  Trichosis  athrix;  GangT^ena  alopecia; 
Atrichia;  Defluviiim,  seu  Lapsus,  seu  Fluxus  pilorum;  Lipso- 
trichia;  Vulpis  morbus;  Pelada;  Oligotrichia;  Calvaties; 
Psilosis;  Trichorrhoea ;  Ophiosis;  Calvitie,  Pelade  (Fr.);  Kahl- 
heit  (Ger.);  Calvezza  (Ital.);  Baldness  (Eng-.). 

Varieties. — There  are  four  main  varieties  of  baldness^ 
namely:  1.  Alopecia  adnata;  2.  Alopecia  senilis;  3.  Alopecia 
prematura  or  presenilis,  and  4.  Alopecia  areata.  Each  of  these 
is  worthy  of  special  study. 

Alopecia  Adnata. 

Sytwnyms:  Atrichia.     Cong-enital  baldness. 

This  is  a  rare  affection.  In  it  there  is  absolute  absence  of 
all  hair,  even  of  lanug-o  hair.  The  complement  of  hair  with 
which  a  child  comes  into  the  world  is  various,  and  depends 
upon  the  completeness  of  the  intra-uterine  development  of  the 
piliary  system.  The  body  of  the  fcetas  at  the  seventh  month 
is  almost  entirely  covered  with  hair;  a  condition  that  may 
persist  till  birth.  If  it  does,  the  child  is  born  with  long-,  dark 
hair  which  soon  falls  altog-ether  or  by  deg-rees,  to  be  replaced 
by  lanug-o  hairs  that  g-radually  streng-then  into  normal  hairs. 
Usually  the  primary  hair  is  replaced  by  the  infantile  hair  at 
about  the  eig"hth  month  of  intra-uterine  life,  and  the  child  is 
born  with  a  fine,  and  more  or  less  abundant  head  of  hair. 
Sometimes  the  infant's  scalp  may  seem  quite  bald,  but  if  it  is 
looked  at  by  transverse  lig-ht  lanug-o  hairs  will  be  apparent. 
In  alopecia  adnata  there  is  not  the  slig-htest  trace  of  hair 
either  on  the  scalp  or  eyebrows.  At  times  the  condition  is 
not  so  marked,  and  the  baldness  may  not  be  complete.  In  a 
majority  of  cases  the  baldness  is  transient,  and  after  some 
weeks  or  months  hair  begins  to  grow ;  some  cases  have  been 
reported  in  which  the  hair  never  grew.  Usually,  excepting 
the  absence  of  the  hair,  there  is  nothing  abnormal  in  the  ap- 
pearance of  the  scalp.  In  some  cases  lichen  pilaris  is  present, 
the  scalp  being  rough  and  covered  with  pointed  papules.  In 
pronounced  cases  there  has  been  observed  at  the  same  time 
delayed  dentition  or  a  marked  deficiency  of  the  teeth.  This 
deficiency  in  the  development  of  the  teeth  is  likewise  met  with 
in  hypertrichosis.  As  there  is  a  deficiency  of  teeth  both  in  cases 
of  over-production  and  of  absence  of  hair,  it  would  seem  to 
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indicate  that  a  disturbance  in  nerve  supply  was  at  tlie  bottom 
of  both  diseases.     Hairless  races  of  men  have  been  reported. 

Pathology. — The  cause  of  the  disease  is  an  arrest  of  devel- 
opment of  the  hair,  probably  dependent  upon  some  error  in 
innervation.  It  is  said  to  be  hereditary  in  some  families.  In- 
frequent opportunities  have  offered  for  the  stud3^  of  the  dis- 
ease by  the  microscope,  but  these  have  shown  a  deficiency 
of  the  hair  follicle.  Jones  and  Atkins-  reported  a  case  in 
18T5  in  which  microscopical  sections  of  the  scalp  of  a  boy 
who  never  had  hair  showed  only  a  few  aborted  hair-follicles, 
forming-  shallow  pits  in  the  epidermis  with  open  extremities 
looking"  downward.  Schede,  in  1872,  reported  two  cases,^  a 
brother  and  sister,  thirteen  and  six  years  old  respectively. 
Microscopical  examination  of  sections  of  the  boy's  scalp  re- 
A'ealed  well-developed  sebaceous  g-lands  emptying-  directly 
■upon  the  scalp.  In  the  neig-hborhood  of  some  of  them  and 
just  above  their  lower  extremity,  were  found  a  g-reat  number 
of  "atheromas,"  sej)arated  from  the  g-lands  by  connective  tis- 
sue, and  apparentl^^  developed  in  a  species  of  short  tubes.  Iii 
structure  they  resembled  that  of  the  outer  root-sheath  of  the 
hair.  They  were  probably  rudimentary  hairs.  Hutchinson  ^ 
has  reported  a  case  of  cong-enital  absence  of  hair  in  a  boy 
three  and  a  half  j^ears  old,  in  which  there  was  a  withered, 
atrophic  condition  of  the  whole  integument  and  an  absence  of 
nipples.  The  mother  of  the  child  had  been  almost  wholly  bald 
from  chronic  alopecia  areata  dating-  from  the  sixth  year  of 
her  age. 

Treatment.— V^Q  can  do  but  little  in  the  way  of  treatment 
directed  to  the  scalp  to  remedy  this  deformity.  The  best  ^\■e 
can  do  is  to  care  for  the  g-eneral  nutrition  of  the  child,  and  the 
h^'g-iene  of  the  scalp.  Happilj^  in  most  cases  nature  effects  a 
cure,  and  the  hair  g-rows  of  itself.  We  can  assure  the  parents 
that  the  probability  is  that  the  hair  will  grow  after  a  tijne, 
thoug-h  the  growth  may  never  be  as  full  as  is  usual.  These 
children  often  grow  into  "thin-haired"  adults.  Expectant 
treatment  is  that  which  we  should  employ,  merelj^  keeping 
the  scalp  free  from  accumulations  of  sebaceous  matter  by 
means  of  oily  inunctions.  The  oil,  such  as  oil  of  ergot,  castor 
oil,  or  olive  oil,  may  be  used  either  by  itself  or  medicated  with 
sulphur,  say  twenty-  or  thirty-  grains  to  the  ounce.  The  scalp 
should  be  washed  ever^^  few  daj^s  with  soap  and  water,  the 
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utmost  gentleness  being*  practised.  Should  this  expectant 
plan  not  satisfy  the  family  and  friends,  then  recourse  may  be 
had  to  some  of  the  stimulating"  hair  washes  given  in  our  sec- 
tion upon  Alopecia  presenilis.  If  a  lichen  pilaris  condition  of 
the  scalp  is  present,  then  washing  with  the  tincture  of  green 
soap,  and  inunctions  with  oil,  will  serve  to  remove  the  accumu- 
lations of  sebaceous  matter  plugging  up  the  follicles  and  give 
the  hair  a  chance  to  grow. 

Alopecia  Senilis. 

This  is  the  baldness  that  occurs  with  advancing  years  and 
is  but  a  part  of  that  general  atrophy  or  decay  that  marks  the 
lowering  of  vitality  incident  to  tiie  period.  To  jDlace  the  time 
exactly,  and  thus  to  mark  the  onset  of  old  age,  is  difficult.  For 
convenience  the  period  of  man's  prime  is  placed  usually  at 
from  the  forty-fifth  to  the  fiftieth  year  of  his  life,  and  after 
that  he  is  said  to  be  growing  old.  It  is  customary,  then,  to 
regard  a  case  of  baldness  beginning  at  about  this  time  as  one 
of  the  senile  form.  It  is  often  preceded  or  accompanied  by 
graying  of  the  hair.  Sometimes  the  hair  turns  gray  five 
years  or  more  before  it  begins  to  fall,  and  it  should  always  be 
regarded  in  a  man  of  middle  life  as  a  premonitor}'  symptom 
of  baldness.  On  the  other  hand,  the  hair  ma^'^  fall  without  be- 
coming gray.  When  this  form  of  baldness  begins  it  is  pro- 
gressive, though  its  rate  of  progress  varies  greatly.  Careful 
examination  of  the  scalp  shows,  in  most  cases,  no  abnormalit3\ 
In  some  cases  there  ma  \'  be  found  a  slight  seborrhoea  sicca. 
It  begins,  in  the  great  majority  of  cases,  upon  the  vertex, 
forming  the  tonsure,  and  spreading  from  there  forward  and 
downward.  It  maj^  begin  anteriorly  and  spread  backward,  or 
affect  the  whole  top  of  the  head  at  once.  When  complete  the 
hair  is  absent  from  the  whole  top  of  the  head,  and  posteriorly 
to  just  where  the  hat-band  usually  rests,  or  a  little  below  that 
point,  that  is  from  over  the  region  of  the  aponeurosis  of  the 
occipito-frontalis  muscle.  It  is  always  symmetrical.  The 
bare  scalp  is  smooth,  oily,  shiny,  and  appears  stretched. 

While  this  form  of  baldness  most  commonly  affects  the 
scalp  alone,  it  invades  the  other  hairy  parts  at  times.  The 
hair  may  fall  from  the  pubis  and  axillae,  and  even  from  the 
beard.     The  beard  is  very  exceptionally  affected.     Statistics 


I 


A  Practical  Treatise  on  Baldness.  605 

are  wanting",  but  my  impression  is  that  senile  baldness  of  the 
pubic  region  and  of  the  axillee  is  more  common  in  women  than 
in  men. 

Senile  baldness,  like  premature  baldness,  affects  men  more 
frequenth^  than  women,  thoug-h  the  latter  become  more  often 
bald  than  we  g-ive  them  credit  for.  In  our  times  wig-s  have 
very  much  gone  out  of  fashion  for  men's  wear,  and  when  a 
man  is  bald,  Ave  know  it.  Women  can  more  readily  conceal 
their  baldness  by  the  arrang-ement  of  their  hair,  and  do  not 
hesitate  about  emplojing-  the  wig"  maker. 

Pathology. — In  this  form  of  baldness  there  is  a  gradual 
sclerosis  of  the  subcutaneous  tissues  of  the  scalp,  the  retro- 
grade process  beginning  in  the  arterial  supply  to  the  scalp  in 
the  form  of  a  fibrous  endarteritis  which  narrows  the  lumen  of 
the  cutaneous  arteries,  and  finally  obliterates  the  capillary 
circulation  about  the  hair  follicles.  The  subcutaneous  fat  dis- 
appears, and  the  meshes  of  the  connective  tissue  become 
smaller.  An  absolute  atrophy  of  the  scalp  results.  Neumann 
shows  that  the  part  involved  both  in  this  and  premature  bald- 
ness corresponds  quite  nearly  to  that  supplied  by  both  supra- 
orbital nerves;  and  in  very  extended  cases  the  regions  supplied 
by  the  temporal  and  the  occipitalis  major  and  minor  nerves 
are  also  involved. 

Treatment. — Our  onl^''  hope  is  to  delay  the  progress  of  the 
disease.  There  is  no  such  thing  as  a  cure  for  Alopecia  senilis. 
ProphA'laxis  is  along  the  lines  laid  down  in  the  next  section 
when  writing  of  the  hj^giene  of  the  scalp.  When  the  scalp  is 
atrophied  we  can  do  nothing. 

Prognosis. — In  any  event  the  prognosis  of  a  case  is  bad. 
As  quite  exceptional  incidents  may  be  mentioned  the  growth 
of  a  new  crop  of  hair  upon  the  bald  heads  of  ag-ed  people,  along- 
with  the  eruption  of  new  teeth  in  their  toothless  gums.  Such 
events  are  so  very  rare  that  they  need  not  be  counted  on  in 
our  prognosis. 

Alopecia  Prematura. 

We  now  have  to  consider  that  form  of  baldness  which 
most  interests  us,  both  as  individuals  and  as  physicians.  It  is 
not  onh^  the  form  which  embraces  the  greatest  number  of 
cases,  but  also  the  one  in  which  we  can  obtain  results  as  the 
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reward  of  our  efforts.  While  in  alopecia  adnata  and  in  alo- 
pecia areata  we  have  to  trust  in  large  measure  to  the  healing 
powers  of  nature,  in  alopecia  prematura  we  can  often  greatly 
aid  nature  by  the  practice  of  our  art.  By  alopecia  prematura 
we  mean  baldness  occurring  before  the  forty-fifth  year.  Here 
again  we  meet  with  a  purely  arbitrary  line  of  division,  just  as 
we  did  in  alopecia  senilis.  We  should  not  hold  this  line  as  a 
hard  and  fast  one,  for  there  are  some  people  whose  general 
condition  at  forty  is  such  as  to  entitle  them  to  be  regarded  as 
old.  Indeed  it  is  rather  from  the  standpoint  of  prognosis  that 
the  division  is  useful,  the  chances  of  recovering  the  lost  hair 
being  a  good  deal  better  in  those  under  forty-five  than  in  those 
over  that  age. 

There  are  two  varieties  of  premature  baldness,  namely' : 
alopecia  prematura  idiopathica,  and  alopecia  j)rematura  sj^mp- 
tomatica. 

Idiopathic  premature  baldness  is  that  variety  of  baldness 
that  occurs  before  the  forty-fifth  year  of  age,  and  arises  with- 
out any  apparent  disease  of  the  scalp  or  of  the  individual. 
The  advent  of  the  hair  fall  is  usuallj^  early;  most  of  the  cases 
begin  between  the  ag'es  of  twenty-five  and  thirty-five.  In  its 
course  it  greatly  resembles  the  senile  form.  It  beg-ins  either 
at  the  vertex  and  forms  the  tonsure,  and  from  there  moves 
forward;  or  it  begins  anteriorly  and  moves  backward,  the 
hair  first  falling  from  the  temples,  and  thus  g'iving  the  indi- 
vidual a  high  forehead  and  an  intellectual  appearance.  Or 
the  hair  over  the  whole  top  of  the  head  becomes  thin.  In 
some  cases  a  little  tuft  of  hair  in  the  middle  line  and  just 
above  the  forehead  will  be  preserved  a  long  time  after  the 
whole  top  of  the  head  is  bald.  When  fully  developed  the  bald 
area  extends  from  the  forehead  anteriorly,  to  just  below  where 
the  hat-band  comes  posteriorly;  and  from  the  upper  edge  of 
the  temporal  muscle  of  one  side,  to  the  corresponding  point  on 
the  other  side.  It  rarel^^  goes  beyond  these  boundaries,  and 
very  rarely  are  the  other  hairy  regions  of  the  bodj'  affected. 

In  women  who  part  the  hair  in  the  middle  the  first  thing 
that  attracts  their  attention  to  their  loss  of  hair  is  that  the 
hair  in  the  part  is  growing  thin.  If  the  progress  of  a  case  is 
watched  it  will  be  found  that  the  process  is  one  of  gradual 
atrophy,  the  original  vigorous  hairs  when  they  fall  being  re- 
placed by  those  of  less  vigorous  growth,  and  this  substitution 
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of  weaker  for  strong-er  hairs  continuing-  until  o\\\y  lanugo 
hairs  are  produced.  After  a  time  these  too  fall  and  the  scalj) 
is  absolutely  bald.  Examination  of  the  scalp  shows  nothing 
except  the  loss  of  hair,  and  in  some  cases  an  apparent  tight- 
ening of  the  scalp  upon  the  underlying  bones.  The  healthy 
scalp  is  freel}"  movable  upon  the  skull,  and  in  women  and 
young-  people  there  is  an  appreciable  fatty  cushion  under  it. 
In  those  whose  hair  is  falling-  the  fatty  cushion  is  entirely 
wanting-,  and  not  mfrequentl}^  the  scalp  is  hide-bound.  Once 
beg-un  the  prog-ress  of  the  hair  fall  is  steadily  from  bad  to 
worse.  The  length  of  time  that  may  elapse  between  the  onset 
of  the  diminution  of  the  hair  and  absolute  baldness  is  not 
determined  with  exactness.  In  some  people  the  process  may 
take  years,  and  in  others  a  much  shorter  time.  It  will  be  seen 
from  this  that  senile  and  presenile  baldness  resemble  each 
other  verj"  closely  in  their  symptoms.  The  difference  between 
them  is  mainly  in  the  absence  of  all  other  senile  changes  in 
the  latter. 

Etiology. — Many  reasons  have  been  advanced  to  account 
for  this  variety  of  baldness,  but  the  most  substantial  one  is 
heredity.  The  inherited  tendency  to  hair  fall  will  be  found  in 
most  cases.  It  is  no  uncommon  thing  to  find  the  fathers  and 
sons  of  certain  families  bald  at  an  early  age.  Such  a  family 
trait  should  be  expected  quite  as  much  as  that  of  the  resem- 
blance of  the  features,  voice,  and  g-estures,  concerning-  which 
there  is  no  doubt. 

Pincus  ^  says  that  there  are  but  two  predisposing-  causes  of 
premature  baldness,  and  those  are  inheritance  and  a  chronic 
eczema  or  impetiginous  eruption  on  the  scalp  in  the  years  pre- 
ceding- pubertj''.  Of  these  he  reg-ards  the  latter  as  the  most 
frequent,  as  it  is  often  connected  with  symptoms  of  relative  or 
absolute  debility.  Another  predisposing  cause  is  insulhcient 
or  improper  attention  to  the  care  of  the  scalp.  The  rules  of 
the  hygiene  of  the  scalp  should  be  closely  followed  by  those 
especially  who  are  hereditarily  inclined  to  baldness.  AVhat 
the  hygiene  of  the  scalp  consists  in  will  be  detailed  under  the 
section  on  treatment.  The  daily  sousing-  of  the  head  with 
water  combined  with  improper  drying  of  the  hair  afterward, 
is  probably  an  exciting-  cause  of  baldness.  Ellinger  ^  has  noted 
this  habit  in  eight^^-five  per  cent  of  the  cases  of  baldness  that 
have  come  under  his   observation.     Sweating   of   the  head. 
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whether  spontaneous  or  induced  by  the  wearing-  of  unven- 
tilated  and  hot  head  gear,  is  believed  to  be  another  exciting- 
cause.  A  certain  number  of  those  Avho  are  bald  Avill  complain 
of  sweating  and  heat  of  the  head,  whether  it  is  covered  or  un- 
covered. Temporary  residence  at  the  sea-side,  particularly- 
when  combined  with  sea  bathing,  will  hasten  the  fall  of  hair 
when  beg-un.  Constant  mental  strain  seems  to  be  an  active 
factor  in  iDremature  baldness.  This  is  but  another  way  of 
saying  that  heat  of  the  head  produces  baldness.  In  active 
brain  work  the  circulation  of  the  head  is  increased,  and  the 
scalp  sympathizes  with  it  and  becomes  warmer.  Eaton"'' 
found  by  actual  counting  of  heads  that  baldness  was  more 
common  in  the  intellectual  and  educated  classes  than  in  those 
Avho  were  uneducated.  In  the  audiences  attendant  upon  the 
opera  and  the  churches  of  Bost-on  from  40  to  45  per  cent  of 
the  men  were  bald;  while  the  percentage  was  only  12  to 
25  in  the  crowds  visiting-  cheap  museums  and  prize  fights. 
Jamieson  would  account  for  the  loss  of  hair  following  upon 
cerebral  excitement  by  the  anatom3^  of  the  nerves  distributed 
to  the  scalp,  which  he  saj^s  are  directly  connected  with  those 
distributed  to  the  pia  and  dura  mater.  The  continuous  wear- 
ing of  a  hat,  especially  a  stiff  one,  has  been  long-  reputed  as  an 
exciting-  cause  of  baldness.  ,  It  is  arg-ued  that  the  unyielding- 
hat  interferes  with  the  proper-  nutrition  of  the  scalp  by  pressure 
upon  the  arteries  that  supply  it,  namely  the  anterior  temporal 
in  front  and  the  occipital  and  posterior  temporal  behind,  and 
that  the  preservation  of  the  little  tuft  of  hair  in  front  is  owing- 
to  the  fact  that  it  is  nourished  by  the  two  supraorbital  arteries, 
which  escape  pressure  b}^  Ijing-  in  slight  concavities  between 
the  frontal  eminences.  The  presence  of  this  tuft  may  better 
be  accounted  for  by  its  receiving  better  nourishment  than  the 
rest  of  the  affected  scalp,  as  it  lies  over  the  belly  of  the  occipito- 
frontalis  muscle  and  not  over  its  tendon.  An  ing-enious  theory 
is  advanced  by  Jamieson  as  a  reason  why  the  wearing-  of  hats 
produces  baldness,  namely :  "  that  it  is  a  natural  law  that  any 
organ  the  use  of  which  no  longer  exists  and  whose  function  is 
imperfectly  filled  or  the  performance  of  which  is  perverted,  is 
apt  to  waste.  Hair  performs  the  office  of  protecting-  the  scalp 
from  injurj^  and  blows.  When  covered,  the  necessit^^  for  this 
protection  is  removed,  and  the  hair  atrophies  and  withers.  At 
the  same  time  it  is  deprived  of  the  stimulus  of  the  sun  and  air. 
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and  therefore  chvindles  and  pines  aAvav."  The  strongest  part 
of  this  theory  is  the  last  part.  The  hair  needs  light  and  air 
for  its  proper  luxnriant  growth.  The  bo.vs  of  Christ's  Hospital 
of  London,  the  Blue  Coat  boys,  are  noted  for  their  remarkably 
thick  growth  of  hair,  and  a  similar  groAvth  is  found  in  men 
leadmg  an  out-of-door  life.  Hardy  regards  the  gouty  vice  as 
a  predisposing  cause.  Pincus^  saj'S  that  all  forms  of  bald- 
ness are  due  either  to  primary  or  secondary  induration  of  the 
scalp;  and  that  some  of  the  causes  of  primary  induration  are 
the  action  of  cold,  as  by  an  ice  bag;  gleet;  leucorrhoea;  and 
great  depression  of  spirits  or  anxiety  of  mind  against  which 
the  patient  struggles. 

Women  less  often  become  bald  than  men  do.  Some  rea- 
sons for  this  are  as  follows:  In  them  the  fatty  cushion  under 
the  scalp  is  preserved  for  a  long  period.  They  give  more  at- 
tention, as  a  rule,  to  the  care  of  the  hair.  Their  hats  do  any- 
thing but  press  upon  the  head  and  protect  the  hair  from  air 
and  sunlight.  They  generally  keep  water  away  from  their 
hair  as  carefully  as  a  cat  avoids  stepping  into  the  water.  It 
is  thought  by  some  that  as  the3^  are  covered  with  hair  to  a 
less  extent  than  are  men,  the^^  therefore  have  more  hair-form- 
ing materials  to  put  at  the  disposal  of  the  scalp.  This  would 
indicate  such  poor  work  on  nature's  part  that  it  is  not  worthy 
of  serious  consideration. 

Pathology. — The  process  is  one  of  progressive  induration 
of  the  connective  tissue  under  the  aponeurosis  of  the  occipito- 
frontalis  muscle,  the  meshes  of  w^hich,  becoming  lessened  in 
size,  gradually  draw  the  scalp  down  upon  the  underlying  tis- 
sues. The  hair  papillce  becoming  more  and  more  pressed  upon 
are  at  first  lessened  in  diameter  and  at  last  completely  ob- 
literated.^ 

Treatment. — In  the  treatment  of  alopecia  prematura  pro- 
phylaxis is  of  more  importance  than  the  best  directed  efforts 
to  restore  the  lost  hairs.  If  we  could  impress  this  fact  upon 
the  laity,  and  induce  those  who  are  bald  themselves  or  come 
of  families  in  which  loss  of  hair  occurs  early,  and  who  are  at 
the  same  time  parents,  to  place  their  children's  heads  under 
early  and  continuous  medical  care  we  could  do  much  to  prevent 
that  "Bald  and  Toothless  Future"  of  which  we  have  heard. 

Prophylaxis  should  be  begun  at  the  beginning  of  life  and 
continued  until  its  end,  or  until  such  time  as  it  may  seem  no 
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long-er  necessary.  It  concerns  itself  with  the  hj'g-iene  of  the 
scalp.  The  scalp  of  the  infant  should  be  cleansed  gently  of 
the  vernix  caseosa  and  the  extraneous  substances  it  has  gath- 
ered during-  the  i^rocess  of  parturition.  For  this  soap  and 
warm  water  and  a  soft  cloth  should  be  used.  Then  the  scalp 
should  be  dried  by  gentle  patting  with  a  soft  and  warm  cloth, 
and  then  oiled  with  sweet  almond  or  olive  oil.  After  the  first 
thorough  washing  the  scalp  should  not  be  washed  more  than 
two  or  three  times  a  week,  but  it  should  be  oiled  daily.  As 
the  hair  begins  to  grow  only  a  soft  brush  should  be  used  to 
arrange  it,  and  the  oiling  should  be  stopped.  Any  accumula- 
tions of  fatt}^  matter  should  be  removed  b}^  oily  inunctions,  or 
to  the  oil  some  medicament  should  be  added,  should  the  case 
prove  obstinate.  The  slightest  indication  of  disease  of  the 
scalp  should  be  properly  handled,  and  the  nutrition  of  the 
child  should  be  carefullj'  watched  over.  The  child's  hair 
should  be  kept  cut  short,  but  by  this  is  not  meant  that  it 
should  be  cropped  off  close  to  the  head.  A  girl's  hair  should 
be  allowed  to  grow  after  she  has  reached  her  eighth  or  ninth 
year,  because  that  will  assure  her  finer  hair  than  if  it  is  cut 
until  a  later  period  of  life.  From  the  period  of  childhood  on 
through  life,  shampooing  of  the  scalp  should  be  practised  not 
oftener  than  once  every  two  or  three  weeks.  For  washing 
the  head  any  good  soap  may  be  used  with  warm  water,  the 
suds  being  washed  out,  and  some  oil  or  vaseline  applied  after 
drying.  Borax  and  water  cleans  nicely,  and  if  used  at  long 
intervals  will  do  no  harm.  Soap  bark  makes  a  pleasant 
shampoo.  The  yolk  of  three  eggs  beaten  up  with  a  pint  of 
lime  water  is  another  pleasant  shampoo  that  is  non-irritating. 
Sousing  of  the  head  with  water  every  morning  should  not  be 
allowed,  unless  the  hair  is  carefullj^  dried  and  some  oil  is  ap- 
plied to  it  to  take  the  place  of  the  oil  that  has  been  removed. 

The  hair  should  be  brushed  and  combed  daih\  The  brush 
should  have  long  bristles,  set  in  clumps  wide  apart,  and  the 
bristles  in  each  clump  should  be  of  uneven  lengths.  They 
should  be  stiff  enough  to  reach  through  the  hair,  but  not  so 
stiff  as  to  irritate  the  scalp.  The  comb  should  have  large 
teeth  set  wide  apart  and  they  should  have  perfectly  smooth 
surfaces  and  well-rounded  ends.  Once  a  daj-  the  hair  should 
be  brushed  until  the  scalp  feels  warm.  For  men  it  is  well  to 
advise  that  the  brushing  and  combing  should  be  done  at  the 
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same  time,  first  a  stroke  of  the  comb  and  then  of  the  brush. 
For  women  this  is  impracticable.  They  should  first  comb  the 
hair  to  open  it  up  to  the  air,  and  then  brush  it  for  stimula- 
tion. If  the  hair  is  thoroughly  brushed  and  combed  daily 
there  will  be  no  need  for  using-  any  oil  as  a  "  dressing-." 

The  scalp  should  be  kept  free  from  all  hair  pomades,  as 
they  easily  turn  rancid  and  tend  to  clog  up  the  pores  of  the 
skin.  Moreover  they  are  unnecessary  if  the  hair  is  properly 
brushed.  The  hair  should  be  exposed  as  much  as  possible  to 
the  air.  If  the  occupation  of  the  individual  is  such  that  it  is 
necessary  for  him  to  wear  a  hat  more  or  less  constantly,  then 
he  should  wear  a  soft,  lig-ht,  well- ventilated  hat.  As  the 
Eng-lish  people  wear  stiff  hats  more  than  we  do,  and  do  not 
suffer  any  more  than  we  do  from  loss  of  hair,  it  does  not  seem 
probable  that  the  Avearing-  of  stiff  hats  does  cause  baldness. 
Still  as  soft  hats  do  not  constrict  the  head  so  much  as  stiff 
ones,  it  is  well  to  g-ive  the  head  the  benefit  of  the  doubt. 
Working  under  hot  artificial  light  should  be  avoided.  Have 
the  light  high  up.  The  heat  from  some  of  our  new  patent 
lamp  burners  is  intense,  and  must  sweat  the  head  more  or  less. 
Women  should  not  wear  false  hair,  as  that  also  tends  to  sweat 
the  head.  They  should  not  pull  the  hair  into  positions  con- 
trarj^  to  that  in  which  it  naturally"  groAvs,  nor  should  they 
burn  it  Avith  curling  irons,  or  pinch  it  with  curl  papers.  The 
most  hygienic  Avay  for  them  to  Avear  the  hair  is  combed  straight 
back  or  parted  on  top,  and  gathered  into  a  loose  braid  or  curl 
at  the  back.  In  both  sexes  the  general  health  of  the  individual 
is  to  be  kept  at  as  high  a  standard  as  possible. 

By  carrying  out  these  rules  for  the  hygiene  of  the  scalp  it 
is  possible  either  to  preA^ent  the  onset  of  baldness,  or  at  least 
to  delay  it  for  a  season.  Even  Avhen  the  hair  begins  to  fall 
the  hygiene  of  the  scalp  should  be  continued,  and  the  general 
condition  of  the  patient  should  be  carefully  inquired  into  Avith 
the  view  of  correcting  anything  that  may  be  Avrong.  We  can 
do  more  for  these  cases  in  this  Avay  than  by  using  so-called 
hair  remedies.  Should  the  hygienic  rules  not  haA-e  been  pre- 
viously put  in  force,  this  should  at  once  be  done. 

The  number  of  hair  "  tonics,"  "  invigorators,"  '*'  restorers," 
and  the  like  that  have  been  placed  and  are  noAv  placed  on  the 
market  is  very  great.  They  gain  Avhat  little  reputation  they 
enjo3^  mainly  from  their  haAing  been  used  in  the  symptomatic 
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form  of  premature  baldness.  The  only  thing-  that  can  be  done 
in  the  idiopathic  form  is  to  avoid  doing-  harm,  to  use  a  mild 
stimulant,  and  to  keep  the  scalp  in  a  good  condition.  These 
indications  are  fulfilled  by  following-  out  the  rules  of  the  hyg-iene 
of  the  scalp.  Still  it  is  necessary  to  prescribe  some  wash,  oil, 
or  ointment  to  obtain  a  little  more  stimulation  in  certain 
cases,  and  in  order  to  g-ive  us  a  chance  to  exercise  choice  and 
to  chang-e  from  time  to  time  the  following-  sug-g-estions  are 
g-iven, 

Anderson  recommends  the  use  of  tar  internally,  from  two 
or  three  drops  up  to  half  a  drachm  of  the  following  mixture 
being  taken  three  times  a  day. 

IJ  Picis  liquidaj  opt., ^  i. 

Spt.  rectificati, 3  i. 

M. 

The  smaller  dose  is  first  to  be  administered,  and  gradually 
increased. 

Hardy  places  most  reliance  upon  a  pomade  composed  of 
beef  marrow,  60  parts;  castor  oil,  30  parts;  and  gallic  acid,  3 
parts. 

Pilocarpine  has  been  reported  by  some  to  cause  the  hair  to 
grow  even  upon  bald  heads,  hypodermics  being  employed,  I 
have  had  no  experience  with  this  methodo  The  jaborandi 
pomade  mentioned  under  alopecia  areata  has  not  given  satis- 
factory results  in  premature  baldness.  Still  it  is  worth  while 
to  try  this  drug  in  appropriate  cases.  Jaborandi  certainly 
increases  the  cutaneous  circulation,  and  it  would  therefore 
seem  rational  to  suppose  that  in  some  cases  of  baldness  due  to 
malnutrition  of  the  papillae,  it  might  do  good.  Lassar  '^  recom- 
mends its  use  in  either  one  of  the  two  following  ointments: 

I^   H^^drochlorate  of  pilocarpine,  .         .     30  grains. 
Vaselin,       ......       5  drachms. 

Lanolin, 2  ounces. 

Oil  of  lavender,  .         .        .         .25  drops. 

M 

Or, 

1^  Hydrochlorate  of  pilocarpine,  .     30  grains. 

Hydrochlorate  of  quinine,         .         .       1  drachm. 
Precipitated  sulphur,         .         .         .2^  drachms. 
Balsam  of  Peru,  ....       5  drachms. 

Ox  marrow, 3  ounces. 

M. 
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Pincus '^  advises,  in  acute  cases,  that  all  stimulating"  reme- 
dies be  abstained  from,  and  that  the  patient's  diet  and  habits  of 
life  be  reg'ulated  so  that  both  shall  be  of  the  least  exciting-  kind. 
He  directs  the  application  to  the  scalp  of  a  two-per-cent  solu- 
tion of  bicarbonate  of  soda,  about  one  or  two  tablespoonfuls 
of  it  being'  sopped  on  for  two  to  five  minutes  with  a  soft  hair 
brush  or  spong-e.  After  using"  this  for  two  to  four  days, 
an  interval  of  equal  length  should  be  taken,  during"  which 
nothing"  is  to  be  applied  to  the  scalp  excepting-  a  little  oil  on 
the  first  and  second  day.  After  a  j^ear's  use  of  the  soda, 
stronger  remedies  should  be  resorted  to  if  the  hair  is  still 
falling. 

Galvanism  and  massage  are  two  agencies  for  good.  The}' 
need  not  be  repeated  more  than  twice  a  week.  It  probably 
does  not  make  much  difference  whether  the  ascending  or  de- 
scending current  is  employed  or  what  forn  of  electrode  we 
use.  A  metallic  roller  electrode  will  be  found  convenient,  the 
current  from  ten  or  twelve  cells  being  allowed  to  pass  for 
three  to  five  minutes.  Massage  of  the  scalp  commends  itself 
as  a  rational  procedure.  It  is  well  si^oken  of,  and  worthy  of 
trial.  As  we  will  have  occasion  to  speak  of  a  number  of 
stimulating"  remedies  for  use  on  the  scalp  in  the  section  upon 
symptomatic  premature  alopecia  we  will  not  give  them  here. 

Progjiosis. — The  prognosis  of  idiopathic  premature  bald- 
ness is  not  good.  It  is  founded  on  several  factors.  In  the 
first  place,  if  the  patient  comes  of  a  family  in  which  baldness 
is  a  marked  trait,  it  is  worse  than  when  the  contrary  obtains. 
In  the  second  place  comes  age.  If  the  patient  is  under  thirty 
and  will  devote  sufficient  time  to  the  care  of  his  hair,  it  is 
possible  to  do  something  for  the  case.  If,  on  the  other  hand, 
the  patient  is  in  the  forties,  there  is  not  much  hope  for  us  to 
do  anything  except,  perhaps,  to  check  the  fall  for  a  season. 
In  the  third  place  we  have  the  rate  of  hair  fall.  Should  we 
find  by  counting  the  hair  that  falls,  that  the  uncut  hairs  in 
a  man  or  thehairs  under  six  inches  long  in  a  woman  form  more 
than  one  quarter  of  the  whole  number  of  fallen  hairs,  the 
prognosis  is  bad,  and  unless  we  can  reduce  these  proportions, 
the  disease  is  progressive.  To  coimt  the  hairs,  a  very  tedious 
process,  the  patient  should  gather  all  the  hair  that  falls  for 
three  successive  days,  each  day  by  itself.  Then  each  day's  fall 
is  to  be  counted,  and  the  proportions  ascertained.     After  a 
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month  or  six  weeks  the  same  counting  is  to  be  repeated.  An- 
other method  of  ascertaining"  the  progress  of  the  case  is  pro- 
posed by  Unna.^2  It  is  that  the  fallen  hair  be  gathered  into  a 
little  bundle  with  the  roots  all  one  way,  so  that  their  condition 
may  be  readily  seen.  So  long  as  the  fall  is  rapid  many  hairs 
will  be  found  which  have  just  past  the  papilla  stage,  whose 
knob-like  roots  are  still  long  and  are  often  furnished  with  an 
elongated  epithelial  projection.  The  less  the  fall  is  the  fewer 
of  these  roots  will  be  found,  till  only  the  rounded  full  roots  are 
met  with,  showing  that  the  hair  has  reached  full  maturity, 
and  therefore  has  not  been  prematurely  shed. 

Alopecia  Peematura  Symptomatica. 

Having  considered  premature  baldness  arising  without  any 
apparent  disease  of  the  scalp  or  of  the  general  economy,  we 
now  pass  on  to  the  study  of  premature  baldness  in  which  some 
disease  of  the  scalp,  or  some  general  malady  may  be  assigned 
as  a  cause.  Apart  from  etiology  this  form  of  premature  bald- 
ness is  almost  identical  with  that  just  described.  It  has  four 
varieties,  namely:  1.  Alopecia  furfuracea  seu  pityroides;  2. 
Alopecia  syphilitica;  3.  Defluvium  capillorum,  and  4,  Alopecia 
foUicularis. 

1.  Alopecia  furfuracea  seu  pityroides. — This  is  the  form 
most  frequently  met  with,  and  the  one  in  which  we  can  obtain, 
ofttimes,  good  results  directly  by  our  treatment.  As  its  name 
indicates  it  is  complicated  with  and  is  due  to  a  seborrhoea  or 
pityriasis  of  the  scalp.  It  is  very  important  that  it  should  be 
recognized  that  dandruff  ma}^  give  rise  to  baldness,  as  thus  it 
will  be  considered  to  be  worth  while  to  give  attention  to  the 
former  in  order  to  prevent  the  latter. 

There  is  a  difference  between  seborrhoea  sicca  and  pityriasis, 
though  both  are  commonly  spoken  of  under  the  name  of  dan- 
druff. By  seborrhcea  sicca  is  meant  an  accumulation  upon  the 
scalp  of  sebaceous  matter  forming  more  or  less  abundant  and 
thick  grayish  fatty  plates,  that  may  be  picked  off  of  the  scalp 
and  that  may  mat  the  hair  together.  Usually'-  the  scalp  will 
be  pale  in  color  when  the  sebaceous  matter  is  removed.  At 
times  it  will  be  somewhat  reddened.  Pitj-riasis  capitis  consti- 
tutes that  form  of  dandruff  in  which  the  scalp  is  found  to  be 
covered  with  thin,  easily  detachable  scales,  tliat  fly  off  from 
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the  scalp  and  fall  upon  the  coat  collar  like  snow.  The  scalp 
may  show  no  chang-e  in  color  or  it  may  he  a  little  redder  than 
normal.  By  some,  notahlj'  Unna  of  Hamhurg,  hoth  forms  are 
regarded  as  varieties  of  eczema,  and  have  heen  named  eczema 
sehorrhoicum.  The  supporters  of  this  view  helieve  that  the 
sebaceous  glands  have  nothing  to  do  with  the  disease.  Whether 
they  are  right  or  not  is  not  yet  determined.  Happily  it  makes 
no  difference  as  far  as  the  patient  is  concerned. 

Alopecia  pityroides  has  two  stages.  The  first  or  premoni- 
toYj  stage  continues  for  some  two  to  seven  years  and  is 
marked  hy  the  presence  of  a  greater  or  lesser  amount  of 
dandruff,  and  by  dryness  of  the  hair.  The  second  stage  then 
follows,  when  to  the  dandruff  is  added  a  more  or  less  rapid 
loss  of  hair.  In  this  form  of  baldness  the  whole  top  of  the 
head  is  more  frequently  affected  from  the  beginning  than  in 
the  preceding  form,  though  it  may  follow  exactly  the  same 
course.  The  hair  is  dry,  and  becomes  progressively  thinner  in 
diameter  and  less  in  amount  until  absolute  baldness  results. 
The  dandruff  is  present  until  there  is  a  marked  diminution  of 
the  hair,  when  it  decreases,  and  finally  disappears  as  baldness 
is  pronounced.  The  scalp  is  usually  itchy  at  times,  especially 
when  the  head  is  hot,  as  when  sitting  under  a  hot  artificial 
light.  The  baldness  does  not  exceed  the  limits  occupied  by  the 
idiopathic  form. 

This  variety  of  baldness  usually  begins  quite  early  in  life, 
somewhere  between  the  twentieth  and  thirtieth  year,  and 
affects  both  sexes.  Indeed  it  is  said  to  be  more  frequent  in 
women  than  in  men,  though  less  persistent.  My  own  experi- 
ence does  not  accord  with  this,  as  I  have  had  nearly  twice  as 
manj'  men  as  women  with  it. 

Etiology. — The  cause  of  this  variety  of  baldness  is  the  ac- 
companying seborrhoea  or  pityriasis.  This  was  accepted 
without  question  until  Malassez  ^^  and  Chincholle  ^^  in  1874  de- 
clared their  belief  that  the  disease  was  due  to  a  parasite, 
which  thej'  described.  Bizzozero  ^^  has  shown,  more  recently, 
that  spores  identical  with  those  of  Malassez  and  Chincholle 
are  found  quite  generally  upon  the  normal  human  scalp. 
Lassar  and  Bishop  ^^  believe  that  the  disease  is  contagious  and 
is  frequently  transmitted  by  brushes  and  combs,  especially 
those  of  barbers.  They  would  explain  the  comparative  im- 
munity of  women  by  the  fact  that  they  are  less  exposed  than 
12—41 
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men  at  the  hands  of  the  barher.  They  found  that  it  was  pos- 
sible to  produce  baldness  upon  Guinea-pigs  by  rubbing"  into 
their  backs  a  pomade  composed  of  the  scales  taken  from  the 
scalp  of  a  man  who  was  losing"  his  hair  on  account  of  dandruff, 
rubbed  up  with  vaseline.  The  baldness  was  produced  in  other 
Guinea-pig's  and  rabbits  by  rubbing  into  their  backs  a  pomade 
of  the  scales  from  the  first  Guinea-pig-'s  back.  This  experi- 
ment should  be  repeated.  Of  late  years  the  opinion  is  gaining" 
g'round  that  alopecia  pityroides  is  contag'ious,  and  due  to  a 
micro-org"anism.  Thus  far  no  specific  organism  has  been 
found. 

Whether  the  dandruff  that  causes  the  loss  of  hair  is  a 
seborrhoea,  a  pityriasis,  or  a  seborrhoeal  eczema;  whether  it  is 
due  to  a  parasite  and  contag'ious  or  not ;  the  fact  that  interests 
us  most  is  that  a  certain  condition  of  the  scalp  which  we  have 
been  accustomed,  for  a  long"  time,  to  call  dandruff,  does  cause 
one  form  of  baldness.  All  conditions,  therefore,  that  produce 
dandruff  may  cause  baldness.  But  dandruff  does  not  neces- 
sarily cause  baldness.  Those  people  who  naturally  have  very 
vig"orous  hair  often  escape  becoming"  bald  on  account  of  the 
resistance  their  hair  offers  to  the  conditions  producing"  it  in 
less  fortunate  subjects. 

Pathology. — The  patholog"y  of  seborrhoea  sicca  is  simple. 
It  is  a  functional  derang"ement  of  the  sebaceous  glands  on 
account  of  which,  instead  of  the  normal  oily  secretion  being" 
formed,  the  transformation  of  the  lining  cells  of  the  glands 
stops  a  little  short  of  completion,  and  a  more  consistent  fat  is 
produced.  On  account  of  this  the  hair  is  not  furnished  with 
its  proper  lubricant  and  becomes  dry.  As  is  well  known  the 
sebaceous  glands  communicate  with  the  upper  part  of  the  hair 
follicle,  and  it  is  probable,  therefore,  that  any  disturbance  of 
the  former  will  be  sympathized  in  by  the  latter.  In  sebor- 
rhoea sicca  there  is  an  error  in  the  nutrition  of  the  sebaceous 
glands,  and  after  a  time  the  hair  follicles  likewise  show  an  in- 
terference in  their  nutrition  by  the  hairs  becoming  too  early 
loosened  from  their  papillre  and  cast  off.  In  the  course  of 
years  the  papillee  become  atrophied,  can  produce  no  more  hair, 
and  permanent  baldness  becomes  established.  The  normal  life 
of  a  hair  is  from  three  months  to  a  year. 

In  alopecia,  as  already  noted,  there  is  a  marked  increase  in 
the  number  of  young,  immature  hairs  shed.     The  proportion 
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between  them  and  the  fully  formed  mature  hairs  that  fall  is 
much  greater  than  in  the  normal  state.  As  the  papilla?  lessen 
in  diameter  the  hairs  thej'  produce  become  progressively 
thinner,  and  as  they  are  earlier  cast  off  than  they  should  be, 
they  do  not  attain  to  their  normal  length. 

The  supporters  of  the  parasitic  theory  of  the  disease 
believe  that  the  parasite  attacks  the  hair  follicles,  as  well  as 
the  scalp.  Thus  Malassez  sa^'s:  "The  parasite  causes  an  irri- 
tation of  the  follicular  walls,  followed  by  their  hypertrophy. 
This  closes  the  cavity  of  the  follicle,  causes  a  fibrous  trans- 
formation of  its  Avails,  and  finally  a  fall  of  the  hair."  Malassez 
described  what  he  regarded  as  the  parasite  causing-  these 
alterations  as  "constituted  of  spores  without  tubes  of  mj'ce- 
lium,  generally  oval  in  shape,  seldom  spherical,  and  ver^^ 
small.  It  inhabits  the  corneous  layer  of  the  skin,  and  pene- 
trates the  follicles,  but  does  not  reach  the  orifice  of  the  seba- 
ceous g"lands."  As  this  micro-org-anism  has  been  found  to 
be  \QYy  commonly  present  on  the  normal  scalp,  it  is  highlj^ 
probable  that  it  is  not  the  cause  of  baldness,  but  only  a  matter 
of  scientific  interest. 

Treatment. — As  in  the  idiopathic  form  of  premature  bald- 
ness, so  here,  prophylaxis  is  of  far  more  value  than  is  specific 
treatment.  Prophylaxis  consists,  in  the  first  place,  of  con- 
formity to  the  already  detailed  laws  of  the  hyg-iene  of  the 
scalp.  If  the  general  health  can  be  maintained,  and  the  scalp 
not  onlj^  kept  clean  and  in  vigorous  condition,  but  also  pro- 
tected from  harmful  influences,  dandruff  will  not  form.  Should 
dandruff  be  found  no  delay  should  be  allowed  until  it  is  sub- 
jected to  proper  treatment.  If  it  is  cured  or  held  in  check 
baldness  will  not  supervene.  Even  if  the  hair  has  already 
begun  to  fall  we  must  address  ourselves  to  the  treatment  of 
the  seborrhoea  or  pityriasis.  There  is  no  "  hair-g-rower " 
known.  All  that  we  can  do  is  to  keep  the  scalp  in  g-ood  con- 
dition and  thus  give  nature  a  chance  to  effect  a  cure. 

If  dandruff  is  present  in  large  amount,  so  that  it  forms 
cakes  or  a  thick,  greasy,  rather  powdery  mass  throughout  the 
hair,  the  scalp  should  be  soaked  at  night  with  sweet  almond 
or  olive  oil,  and  the  head  enveloped  in  a  towel.  The  next 
morning  the  head  is  to  be  thoroug'hly  washed  with  soap  and 
water.  If  the  dandruff  is  in  less  amount  we  can  proceed  at 
once  to  Avash  the  head.     It  is  well  to  warn  the  patient  befoi-e 
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the  head  is  washed,  that  a  good  deal  of  hair  will  fall  out  with 
the  washing-,  hut  that  it  does  not  make  any  difference,  as  thej 
were  hairs  ready  to  fall  anyway.  If  this  warning  is  not  given 
the  patient  may  be  alarmed,  and  the  physician  blamed.  It 
does  not  make  much  difference  what  soap  is  used.  The  tinc- 
ture of  green  soap  is  a  convenient  one  where  there  is  no  irrita- 
tion of  the  scalp.  It  forms  an  excellent  lather.  It  should  be 
used  b}'  means  of  a  flannel  cloth  or  sponge  which  is  dipped  in 
the  soap  and  then  in  the  warm  water  and  then  rubbed  on  the 
scalp.  Sarg's  liquid  glycerin  soap  is  an  elegant  preparation, 
and  much  milder;  but  hard  to  find  in  this  country  and  much 
more  expensive.  Pear's  gl^xerin  soap,  pure  castile  soap,  soap 
bark  or  any  good  toilet  soap  answer  perfectly.  Should  the 
scalp  be  irritable,  then  it  is  better  to  use  no  soap,  but  wash 
the  head  with  a  mixture  of  the  yolks  of  three  eggs  to  a  pint 
of  lime  water.  The  vast  majority  of  scalps  bear  soap  without 
harm.  Having  removed  the  crusts  or  scales  the  chosen  oint- 
ment, oil,  or  lotion  is  to  be  applied  at  once. 

Sulphur,  according  to  my  experience,  should  be  placed  at 
the  head  of  the  list  of  our  remedies  in  alopecia  furfuracea.  It 
exerts  a  marked  curative  action  in  all  forms  of  sebaceous  dis- 
ease, and  promotes  cornification.  The  objections  to  it  are  that 
it  is  but  very  slightly  soluble,  and  is  apt  to  leave  a  yellow 
powdery  deposit  upon  the  scalp  and  hair  if  carelessly  used.  It 
may  be  exhibited  in  castor  oil,  vaseline,  lard,  or  lanolin.  The 
latter  substance  is  a  disagreeable  one  to  use;  and  I  have  had 
so  many  unfortunate  experiences  with  it  that  I  have  given  it 
up  for  use  on  the  scalp.  It  is  a  good  rule  to  use  no  thick  oint- 
ment as  an  excipient  for  remedies  to  be  used  on  the  scalp,  as 
they  tend  to  stick  the  hair  together,  and  form  an  unpleasant 
mess.  Whether  a  perfume  shall  be  used  or  not  for  pomades  is 
a  matter  of  individual  taste.  To  return  to  our  sulphur.  The 
strength  to  be  emplo^^ed  is  from  thirty  to  sixty  grains  to  the 
ounce.  This  shoukl  be  applied  every  night  for  two  or  three 
weeks;  then  the  scalp  should  be  washed,  and  the  remedy  ap- 
plied again.  Now  it  should  be  used  every  other  night,  for 
another  period  of  three  weeks;  then  twice  a  week,  and  so 
taper  off,  as  the  case  progresses  to  recovery.  The  remedy 
should  be  applied  to  the  scalp  and  not  to  the  hair,  and  there 
is  no  need  of  using  great  quantities.  Any  superfluity  of  grease 
that  may  get  upon  the  hair  may  be  removed  hy  a  towel  moist- 
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ened  in  cologne  water  or  ether.  Should  the  sulphur  irritate 
the  scalp,  stop  it  for  a  time,  use  olive  or  almond  oil  till  the 
irritation  subsides,  and  then  begin  again  with  an  application 
of  less  strength.  This  treatment  is  to  be  persisted  in  for  a 
year  at  least.  The  precipitated  sulphur  is  the  form  of  sulphur 
most  frequentlj^  used,  but  the  washed  sulphur  will  answer 
equallj^  well. 

Mercury  is  very  useful  in  these  cases.  A  very  elegant 
formula  is  that  of  Prof.  E.  B.  Bronson,  of  the  New  York  Poly- 
clinic, as  follows : 

IJ  Hydrarg.  amnion.,    .        .        .        .        .        .     3i. 

Hydrarg.  chlor.  mitis,      .        .        .        .        •     3ij- 

Vaselini,     .         .        .        .        .        .        .        .     1  i. 

M. 

This  will  be  found  of  great  service  in  the  milder  forms  of 
dandruff  in  which  baldness  has  not  begun.  It  is  of  the  consis- 
tence of  a  Mayonnaise  dressing  when  it  is  properly  made. 
Naturally"  mercury  is  used  \)y  tJiose  who  believe  in  the  parasitic 
origin  of  the  disease.  Lassar  claims  excellent  results  from 
his  plan  of 'treatment,  which  is  as  follows:  The  head  is  to  be 
vigorously  washed  for  ten  minutes  each  day  with  a  tar  soap 
that  forms  plenty  of  suds.  The  suds  are  to  be  washed  out  with 
warm  water  followed  by  cold  water,  the  scalp  dried,  and 
anointed  with 

Ijk   Solution,  hydrarg.  bichlor.  (0.5  per  cent  strength), 
Glycerini, 
Spiritus  odorati, aa     p.  se. 

M. 

Then  the  scalp  is  to  be  rubbed  dry  with  absolute  alcohol 
containing  one  half  of  one  per  cent  of  naphthol.  Finally  the 
following  oil  is  to  be  applied : 

3   Salicylic  acid, 3  ss. 

Tincture  of  benzoin,  .....     gr.  xlv. 

Neat's  foot  oil, f  iij. 

M. 

This  procedure  is  to  be  repeated  daily  for  six  to  eig'ht 
weeks  and  then  less  often.  In  obstinate  cases  the  mercurial 
solution  is  to  be  used  many  times  a  day.  As  substitutes  for 
this  plan  of  treatment  he  commends  the  use  of  equal  parts  of 
oil  of  turpentine  and  oil  or  dilute  alcohol,  or  this: 
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IJ   Carbolic  acid, gr.  xv. 

Sublimed  sulphur, gr.  Ixv. 

Horse-neck  fat,  .        .         .         .         .     3  ij. 

M. 

Shoemaker  recommends  the  use  of  equal  parts  of  oil  of 
erg-ot  and  the  fluid  oleate  of  mercury  scented  Avith  the  oil  of 
rose  or  of  verbena. 

Resorcin  may  be  useful,  and  is  hig-hly  commended  by  some 
eminent  authorities.  Three  per  cent  appears  to  be  the  pre- 
ferred strength.     Ihle's  formula  for  it  is : 

I^   Pure  resorcin, gr.  xv. 

Castor  oil,     .......     3  iiss. 

Alcohol, ad    §  i. 

Balsam  of  Peru, gtt.  ij. 

M. 

This  is  to  be  rubbed  into  the  scalp  daily  with  a  piece  of 
flannel.  A  soap  containing  an  excess  of  fat  and  three  jjer  cent 
of  resorcin  and  salicylic  acid  has  recently  been  most  highly 
extolled  by  Eichhoff,  of  Elberfeld  (Ueberfettete  Resorcinsalicyl- 
seife).  It  seems  probable  that  it  would  make  an  agreeable  and 
efficient  application  for  these  cases.  Tar  is  one  of  our  best 
remedies  for  use  on  the  scalp.  The  objections  to  it  are  its 
color  and  odor.  Heitzmann,  of  this  city,  at  one  time  used  it 
very  extensively  in  the  treatment  of  baldness,  and  reported 
some  excellent  results.  He  prefers  the  crude  oil  of  birch, 
(oleum  rusci)  in  the  strength  of  ten  to  twenty  per  cent  in  an 
ointment  of  vaseline  and  paraffin,  with  some  perfume  to  cover 
the  smell  of  the  tar.  This  is  to  be  alternated  with  sulphur 
and  white-precipitate  ointments.  A  formula  of  Piffard  for 
the  employment  of  tar  is : 

3   Picis  liquidte, 

01.  lavandulse,    .         .         .        .         .        .     aa     3  i. 

01.  pini  sylvestris, 3  vi. 

M. 

Napthol  /?  in  five  to  ten  per  cent  strength,  and  hydrate 
of  chloral  of  about  the  same  proportion,  are  both  curative  of 
the  scalp  affection  and  therefore  helpful  in  checking  the  fall  of 
the  hair. 

When  the  fall  of  the  hair  is  pronounced,  and  the  scalp 
affection  has  lessened  then  we  need  stimulation.  From  any 
of  the  already  given  preparations  we  get  all  the  stimulation 
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we  need,  and  they  are  the  ones  most  worthy  of  confidence. 
The  tmcture  of  capsicum,  and  that  of  cantharides  are  much- 
used  stimulants,  in  the  strength  of  one  to  three  draclims  to 
the  ounce  of  water.  The  tincture  of  nux  vomica,  one  drachm 
to  the  ounce,  is  an  old  war  horse.  The  stronger  water  of  am- 
monia has  likewise  been  used  much.  The  oils  of  rosemary  and 
of  mace  have  been  credited  with  curative  properties.  All 
these  may  he  used  separately  or  variously  combined  according- 
to  fanc}'. 

Pincus,  who  has  written  more  than  any  one  about  baldness, 
and  is  entitled  to  be  heard,  advises  in  the  first  stage  of  alopecia 
furfuracea  the  use  of  a  solution  of  bicarbonate  of  soda  strong" 
enough  to  redden  the  forehead.  This  is  to  be  rubbed  in 
thoroug-hly  at  night,  the  head  is  to  be  covered  with  a  compress 
soaked  in  the  solution,  and  an  oiled-silk  cap  is  to  be  worn  over 
all  daring  the  night.  This  will,  unfortunately,  discolor  the 
hair.  In  the  second  stag-e,  an  ointment  of  eighty  grains  of 
tannin  to  the  ounce  of  rose  ointment  is  to  be  applied  every 
night,  the  head  being-  washed  every  second  or  third  day.  He 
also  recommends  the  following  lotion : 

I^  Lactic  acid, tti  vij.-xv. 

Boracic  acid, gr.  xxx.-  3  i. 

Alcohol, 3  i. 

Distilled  water,  .        ,        .     ad     3  viij. 

M. 
Or  this  ointment : 

IJ  Lactic  acid,      .        .        .        =        .     lUiij.-x. 

Boracic  acid,    .         ...        .        .     g"rs.  xxx.-xlv. 

Lard  or  vaseline,     .         .         .     ad     §1. 

Oil  of  bergamot,      .         .         .         .     ex.  s. 

m: 

Either  of  these  is  to  be  rubbed  into  the  bald  places  once  or 
twice  a  day  for  two  or  three  weeks,  and  then,  after  a  pause  of 
a  few  days,  the  following: 

I>   Bicarbonate  of  soda,     ....     gr.  x.-xxx. 
Lard  or  vaseline,  .         .        .         .         .     3  i. 
Oil  of  berg;\mot,    .        .         .         .         .     q,  s. 
M. 

is  to  be  used  for  one  week,  and  the  remedies  alternated  for  a 
vear. 
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So  much  for  local  treatment.  The  subjects  of  dandruff  are 
usually  not  in  perfect  health.  The  deviation  from  normal 
maj'  be  very  slight,  but  it  is  there.  The  condition  of  the  scalp 
is  apt  to  g-row  better  and  worse  as  they  themselves  are  in 
better  or  worse  condition.  We  should  see  to  it  that  our  pa- 
tients are  regular  in  all  their  habits,  and  should  be  prepared 
to  give  tonics,  which  usually  are  indicated,  or  other  pro^jer 
remed}^,  according  to  the  nature  of  the  case. 

Prognosis. — If  the  patient  is  a  woman  and  the  treatment 
is  begun  before  the  baldness  is  pronounced,  the  chances  are 
that  the  disease  may  be  checked,  and  that  the  hair  will  grow 
again.  The  prognosis  in  reg'ard  to  men  is  not  so  good  as  to 
the  hair  growing  again,  but  we  can  encourage  our  patients  hj 
the  assurance  that  if  they  carefully  carry  out  directions  they 
can  succeed  in  keeping  what  hair  they  have.  If  the  treatment 
is  begun  xevj  earl^"  the  prog'nosis  is  favorable  in  either  sex. 
If  there  is  a  family  history  showing  a  tendency  to  baldness, 
the  prognosis  will  be  rendered  so  much  worse.  It  is  prudent 
always  to  tell  patients  that  t\\ej  cannot  expect  to  see  im- 
mediate and  brilliant  results;  that  the  progress  is  ineasured 
b}'  months  rather  than  weeks;  and  to  stipulate  for  at  least 
one  year  of  patient,  careful,  and  persistent  treatment.  What 
was  said  under  prognosis  in  alopecia  prematura  idiopathica 
(page  613j  applies  also  to  alopecia  j)rematura  symptomatica. 

2.  Alopecia  Syphilitica. — Baldness  due  to  syphilis  may 
make  its  appearance  either  early  or  late  in  the  disease,  but  is 
met  with  most  often  during  the  earlj^  months.  It  occurs  both 
in  benign  and  malignant  cases;  more  frequently  in  the  latter. 
It  manifests  itself  in  two  varieties;  a  more  or  less  general  and 
temporary  variet^^;  and  a  localized  destructive  and  permanent 
varietj'. 

It  is  the  first  of  these  that  occurs  in  the  early  months  of 
the  disease.  Usuall}^  it  is  but  a  thinning  of  the  hair.  Often 
there  will  be  disseminated,  ragged,  irregular  bald  spots  upon 
the  head,  giving  an  appearance  similar  to  Avhat  would  obtain 
by  taking  a  rather  dull  pair  of  shears  and  cutting  the  hair 
carelessly.  Rarely  the  hair  falls  from  all  hairy  regions,  and 
the  patient  is  completely-  bald.  Stopping  short  of  complete 
baldness  we  not  infrequently  meet  with  loss  of  hair  from  other 
regions  than  the  scalp.  The  broken  arch  of  the  eyebrow  is 
characteristic  and  always  suggestive.     The  eyelashes  less  fre- 
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quently  sufTer.  The  pubic  hair  is  often  affected,  especially, 
according-  to  Fournier,  in  women.  With  the  hair  loss  there 
may  be  a  varying-  amount  of  seborrhoea.  In  the  second  variety 
the  loss  of  hair  is  localized,  the  patches  varying  greatlj^  in 
size  from  the  size  of  a  pea  up  to  a  large  area.  This  form  of 
baldness  is  always  preceded  by  destructive  disease  of  the 
follicles  or  of  the  scalp.  The  process  may  be  either  one  of 
absorption  of  syphilitic  deposit  in  the  follicle  or  of  ulceration. 
It  belongs  more  properly-  to  what  we  have  termed  alopecia 
follicularis,  but  is  placed  here  for  convenience. 

It  is  said  that  in  inherited  syphilis  more  or  less  local 
alopecia  is  sometimes  met  with,  specially  on  the  fronto-tem- 
poral  region,  and  Keyes  gives  two  references  in  support  of 
this  affirmation. 

Etiology. — The  cause  of  this  form  of  baldness  is  syphilis. 
This,  however,  acts  in  two  waj's  in  producing  the  two  varieties. 
In  the  first  variety  it  is  the  syphilitic  hydreemia  and  cachexia 
that  causes  the  hair  fall.  The  nutrition  of  the  hair  is  inter- 
f erred  with  just  as  in  other  cachexias,  and  the  hair  falls  in  con- 
sequence. It  is  to  the  same  condition  that  the  accompanying 
seborrhoea  is  due  which  further  aids  in  the  production  of  the 
hair  fall.  In  the  second  variety  it  is  the  deposit  of  syphilitic 
material  in  the  scalp,  Avhich,  either  from  absorption  or  ulcera- 
tion, destroys  the  hair  follicle.  It  is  said  that  the  disease  was 
more  common  when  the  use  of  mercury  was  abused,  and  that 
the  mercury  was  the  cause  of  the  disease.  But  the  hair  of 
syphilitics  falls  quite  independently  of  the  administration  of 
mercury. 

Diagnosis. — Syphilitic  alopecia  needs  to  be  diagnosed  from 
idiopathic  premature  baldness;  from  alopecia  furfuracea,  and 
alopecia  areata;  and  from  the  alopecia  due  to  favus.  If  the 
picture  of  syphilitic  alopecia  is  once  impressed  upon  the  mind, 
there  will  be  no  difficult}"  in  recognizing  it  again. 

It  differs  from  the  first  two  in  its  irregularity  of  distribu- 
tion, in  its  sudden  onset,  in  the  broken  arch  of  the  eyebrow, 
and  in  its  more  general  involvement  of  the  body.  These 
symptoms  should  arouse  our  suspicions,  and  then  we  can  get 
some  history  of  the  disease. 

From  alopecia  areata  it  differs  in  forming  bald  patches  of 
irregular  shajDC,  which  are  sometimes  not  completely  bald; 
whereas  alopecia  areata  is  characterized  by  perfectly  circular 
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or  oval,  entirely  bald  patches.  The  history  of  the  two  diseases 
is  entirely  dissimilar. 

The  foreg-oing-  diagnosis  refers  to  the  baldness  due  to  the 
syphilitic  cachexia.  That  form  which  is  due  to  destruction  of 
tissue  would  not  be  mistaken  for  any  other  variety  of  baldness 
excepting  that  due  to  favus.  In  both  there  are  irregular 
patches  of  baldness  with  cicatricial  tissue.  The  discovery  of 
syphilitic  scars  on  other  parts  of  the  body,  and  the  history  of 
the  case  will  g"ive  the  diagnosis.  Should  either  disease  be  in 
active  progress  the  diagnosis  will  be  easier,  the  cups  and 
crusts  of  favus  bearing  no  resemblance  to  the  ulcers,  papules^ 
or  tubercles  of  sj'phills. 

Treatment. — The  treatment  of  baldness  arising  from  sy- 
philis is  that  of  the  disease  itself,  and  when  due  to  the  cachexia 
should  be  constitutional  rather  than  local.  Should  this  not 
satisfy  the  patient,  then  any  of  the  remedies  commended  in  the 
foregoing-  section  on  treatment  of  alopecia  furfuracea  would 
be  applicable  here.  When  due  to  local  lesions  of  the  scalp,  to 
our  constitutional  treatment  we  inust  add  local  specific  treat- 
ment. This  would  varj^  with  the  case.  To  papules  and  tuber- 
cles we  may  apply  mercurial  or  white  precipitate  ointment, 
or  a  bichloride  of  mercury  lotion  one  part  in  five  hundred.  If 
ulcerative  lesions  are  present,  they  may  be  dressed  with  iodo- 
form. 

Prognosis. — The  baldness  due  to  the  cachexia  is  usually 
temporary.  As  the  patient's  health  improves,  his  hair  will 
return.  This  is  true  particularly  of  those  who  are  under 
middle  life.  When  the  baldness  is  due  to  the  destructive 
action  of  the  specific  lesions,  it  is  permanent. 

3.  Defluvium  Capillorum. — B^^  this  term  is  meant  that 
sudden  and  general  fall  and  thinning  of  the  hair  which  come 
on  during-  or  after  some  severe  illness.  It  is  quite  commonly 
met  with  after  parturition  and  fevers.  It  also  occurs  in  the 
various  cachexiae,  and  in  mercurialism.  It  rarely  j)roduces 
complete  baldness,  though  it  may  do  so.  The  fall  is  usually 
rapid,  the  hair  sometimes  coming*  out  in  handfuls.  It  occurs 
rather  after  convalescence  from  fevers  and  acute  diseases  has 
begun,  than  during-  the  course  of  the  disease.  Seborrhoea  may 
or  may  not  be  present. 

Etiology. — It  is  due  to  a  profound  disturbance  of  the  nutri- 
tion of  the  hair  on  account  of  the  illness.     That  it  does  not 
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manifest  itself  until  convalescence  from  acute  diseases  is  due 
simply  to  want  of  time  for  the  changes  in  the  hair  to  show 
themselves,  all  the  processes  of  g-rowth  and  fall  of  the  hair 
taking  time  to  manifest  themselves.  Unna  is  probably'  right 
in  seeking  the  cause  of  the  loosening  and  shedding  of  the  hair 
in  the  character  of  its  blood  supply.  He  shows  that  the  mid- 
dle region  of  the  hair  follicle  is  supplied  by  arterial  twigs  from 
the  subpapillary  circulation,  and  the  papilla  of  the  hair  is 
nourished  by  little  arteries  from  the  deeper  arterial  circulation 
of  the  cutis.  The  middle  follicle  region  must,  therefore,  par- 
ticipate in  the  disturbances  of  the  subpapillary  circulation, 
while  the  papilla  is  relatively  free  from  such  disturbances. 
Thus  an}'  lessening  of  the  nutritive  supph'  to  the  papilla,  or 
any  increase  of  the  supply  to  the  middle  follicle  region  must 
cause  a  preponderance  of  nutrition  in  the  middle  over  the 
lower  follicular  region.  This  would  cause  an  increased  growth 
of  the  prickle  cells  of  the  middle  follicle  region,  and  an  in- 
creased pressure  upon  the  hair.  Then  either  the  circumference 
of  the  hair  cylinder  would  be  lessened,  or  the  hair  itself  would 
be  pressed  out  of  the  follicle  and  raised  from  the  papilla.  The 
latter  is  what  takes  place.  The  "  bed-hair  "  is  shoved  higher 
and  higher  up  until  it  reaches  the  unproductive  part  of  the 
follicle,  that  is  just  below  the  mouth  of  the  sebaceous  gland, 
and  here  it  ceases  to  grow  and  falls  out. 

Treatment. — There  is  no  particular  form  of  treatment  for 
this  trouble  beyond  the  care  of  the  scalp,  as  alread}'  indicated, 
and  the  building  up  of  the  patient's  strength.  Some  stimulat- 
ing wash  may  be  used  if  demanded.  Usually  nature  takes 
care  of  these  cases  and  they  make  a  good  recovery. 

4.  Alopecia  Follicularis. — By  this  term  is  meant  baldness 
due  to  some  disease  of  the  scalp  that  either  destro^'s  the  hair 
follicles  or  impairs  the  proper  performance  of  their  function. 
It  may  be  temporary  or  permanent.  It  is  usuall}'  limited  in 
extent  and  occurs  in  patches.  The  various  diseases  of  the 
scalp  that  cause  baldness  are  pustular  diseases,  such  as  im- 
petigo, sycosis,  and  dermatitis  papillaris  capillitii;  inflamma- 
tory diseases,  such  as  erysipelas;  parasitic  diseases,  such  as 
favus  and  ringworm ;  and  destructive  new  growths,  such  as 
syphilis  and  lupus.  The  appearances  presented  will  vary  with 
the  cause,  as  will  also  the  prognosis.  Thus  the  baldness  from 
impetigo  is  verj^  limited,  confined  to  but  a  few  follicles;  that 
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from  erysipelas  is  extensive,  but  usually  temporary,  the  hair 
g-rowing  as  a  rule,  after  the  disease  has  run  its  course;  favus 
produces  alsolutely  bald  patches  of  cicatrical  tissue  which  are 
permanent,  and  maj^  be  quite  extensive;  ringworm  causes,  as 
a  rule,  only  partially  bald  scaly  patches  with  broken-off  hair 
in  them;  syphilis  we  have  already  described;  lupus  destroys 
the  scalp  and  the  hair,  g-iving-  rise  to  a  patch  of  considerable 
size,  involving,  it  may  be,  a  good  part  of  the  scalp. 

The  etiolog}^  diagnosis,  treatment,  and  prognosis  of  alopecia 
follicularis  are  the  same  as  those  of  the  various  diseases  of 
which  they  are  but  parts,  and  for  them  we  must  refer  the 
reader  to  general  treatises  upon  dermatology  and  syphilis. 

Alopecia  Areata. 

Synonyms^' — Area  Celsi  (v.  Baerensprung);  Area  occiden- 
talis  diffluens,  sen  serpens,  seu  tj^ria;  Alopecia  circumscripta 
(Fuchs);  Porrigo  seu  tinea  decalvans  (Bateman);  Vitiligo 
capitis  (Cazenave);  Ophiasis;  Phytoalopecia  (Gruby);  Teigne 
pelade  (Bazin);  Pelade  acromatosa.  Pelade  decalvante,  or 
ofiasica,  Pelade  (Fr.);  Die  kreisfleckige  Kahlheit  (Ger.);  Cir- 
cumscribed baldness  (Eng.). 

Alopecia  areata  is  marked  by  the  suddenness  of  its  inva- 
sion; by  the  occurrence  of  more  or  less  numerous  perfectly  bald 
circular  or  oval  patches,  which  usually  occur  upon  the  scalp 
alone,  but  maj^  occur  on  any  hairy  region;  by  running  a 
chronic  course  without  any  subjective  symptoms;  and  by  a 
strong  tendency  to  spontaneous  recover}^ 

Symptoms. — The  disease  usually  begins  with  great  sudden- 
ness, the  patient  finding  a  bald  patch  accidentally,  or  because 
his  attention  is  called  to  it  by  some  one.  It  is  not  infrequent 
for  the  patient  to  have  g'one  to  bed  with  a  good  head  of  hair, 
and  to  find  on  awaking  some  hair  on  his  pillow  and  a  bald  spot 
on  his  head  or  beard.  Or  the  hair  may  come  out  in  a  mass 
when  the  brush  is  used.  In  most  cases  there  are  no  premoni- 
tory symptoms.  In  some  cases  neuralgic  pains  or  localized 
headaches  wnll  antedate  the  fall  of  the  hair.  In  most  cases 
there  are  no  subjective  symptoms.  In  some  cases  the  neuralgic 
pain  may  continue  for  a  time  after  the  hair  has  fallen. 

The  number  of  bald  patches  varies.  There  may  be  but  one 
patch  or  there  may  be  a  half-dozen  or  more.     Each  patch  may 
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attain  its  full  size  at  once,  which  is  very  frequently  the  case, 
or  it  may  increase  slowly  in  size,  spreading-  at  its  periphery-. 
The  size  of  the  patches  varies  from  a  half-inch  diameter  to 
that  of  a  silver  dollar,  or  even  to  the  palm  of  the  hand.  The 
larger  patches  are  usually  formed  by  the  coalescence  of  smaller 
ones,  in  which  case  the^'  will  lose  their  perfectly-  circular  or 
oval  outline.  The  shape  of  the  patch  is  circular  or  oval. 
Sometimes  several  patches  join  at  their  edg-es,  and  thus  form 
an  irregular  patch.  Sometimes  a  patch  becomes  serpiginous. 
The  location  of  the  patches  varies.  They  may  be  scattered 
over  the  whole  scalp,  or  they  may  form  only  on  the  temporal 
and  occipital  regions.  The  beard  may  be  affected-  alone,  or 
together  with  the  scalp.  Patches  may  appear  on  any  hairy 
portion  of  the  bod}-.  Each  patch  is  perfectlj^  bald  and  smooth, 
of  normal  or  pale  color,  or,  exceptionall3^,  h^'per^emic.  There 
is  no  sign  of  scaliness.  There  may  be  a  few  hair  roots  pro- 
truding for  about  an  eighth  of  an  inch  above  the  scalp  in  the 
recent  bald  patches,  but  these  soon  fall.  The  patch  looks  as  if 
somewhat  depressed  below  the  level  of  the  surrounding  parts, 
and  is  so,  on  account  of  the  hair  and  roots  having  fallen  out. 

The  hair  about  a  newly-formed  patch  is  loosened  in  the 
follicles  and  comes  out  with  slight  traction.  The  sensibility 
of  the  skin  is  decreased.  In  some  cases  anaesthesia  can  be 
shown  by  the  £esthesiometer.  In  most  all  cases  the  scalp  does 
not  react  as  readily  to  stimulation  as  does  the  normal  scalp. 

The  appearances  presented  b^^  the  disease  are  so  striking 
that  a  case  once  seen  will  never  be  forgotten.  So  much  so  is 
this  the  case  that  students  scarcely  ever  hesitate  in  making 
a  diagnosis.  The  perfectly  bald  smooth  circular  patches  with 
a  pale  or  healthy-looking  skin  stand  out  in  vivid  contrast 
against  the  surrounding  mass  of  perfectly  healthy  hair. 

An  exceptional  form  of  the  disease  is  that  in  which  the  whole 
surface  of  the  body  is  affected,  ever^^  hair  having  fallen  from 
all  hairy  regions.  Some  authorities  have  endeavored  to  make 
this  form  a  distinct  disease,  but  there  is  no  doubt  that  it  is 
but  a  variety  of  Alopecia  areata.  At  first  only  the  scalp  may 
be  affected,  but  ver^^  soon  the  whole  body  is  implicated. 

The  course  of  the  disease  is  chronic,  though  it  shows  a 
decided  tendency  to  spontaneous  recovery.  Three  months  is 
about  the  shortest  time  that  we  can  reasonably  expect  a  re- 
turn of  the  hair,  though  it  may  grow  in  sooner.     We  should 


628  A  Practical  Treatise  on  Baldness. 

be  prepared  to  wait  for  two  years  at  least  for  some  cases  to 
recover.  After  the  hair  has  remained  out  for  a  number  of 
months,  we  will  notice  in  a  cross  lig-ht  that  a  number  of  lanugo 
hairs  have  appeared  in  the  patch  that  formed  first,  Thej'^  are 
the  heralds  of  the  coming"  hair  growth.  We  must  not  con- 
gratulate ourselves  that  the  trouble  is  now  over,  because  these 
lanugo  hairs  will  probably  all  fall  out,  to  be  replaced  by  hairs 
of  stronger  growth.  At  last  fuU^'  formed  hairs  will  cover  all 
the  patch,  but  they  will  be  white.  After  a  time  the  normal 
color  will  return  to  the  hair  and  recovery  will  be  complete. 
In  a  few  cases  the  hair  will  remain  in  the  lanugo  stage  of  de- 
velopment. Relapses  may  take  place,  and  new  patches  form 
after  the  old  ones  are  well.  Hardaway  ^^  has  reported  a  case 
that  relapsed  in  the  same  place  every  spring  for  four  succes- 
sive years.  I  ha^'e  a  case  in  which  recovery  took  place  in 
November,  188T.  A  new  outbreak  of  the  disease  occurred  in 
Februar3%  1888.  In  another  case  located  in  the  beard  alone, 
relapses  and  recoveries  have  alternated  during  some  two  years. 
While,  as  has  been  alread}'  noted,  there  are  no  subjective 
symptoms  present,  many  of  the  patients  are  of  excessively 
nervous  temperaments  or  exposed  to  great  nervous  strain, 
and  not  a  few  of  them  are  out  of  health  in  various  ways.  On 
the  other  hand,  many  of  the  patients  are  apparently  in  good  " 
health. 

Such  is  the  disease  as  we  understand  it  in  this  country.  In 
France  varieties  are  described  that  we  do  not  recognize. 
Some  of  their  authors  (Gruby,  Courreges)  describe  cases  with 
scaliness  of  the  scalp,  and  Cazenave  makes  a  division  of  viti- 
ligo capitis  with  discoloration  of  the  hair.  As  Gruby  demon- 
strated a  parasite  in  the  disease,  it  is  probable  that  he  mis- 
took bald  patches  of  ringworm  for  alopecia  areata. 

Etiology  and  Pathology. — The  disease  is  one  of  the  less 
frequent  affections  of  the  hair,  and  occurs  in  this  country  less 
often  than  in  England.  Thus  Bulkley's  statistics  show  but 
forty-six  cases  in  eight  thousand,  a  little  more  than  half  of  one 
per  cent.  The  statistics  of  the  American  Dermatol ogical  As- 
sociation for  the  ten  years  ending  in  1887  give  but  794  cases  in 
123,746,  or  sixtj^-four  hundredths  of  one  per  cent.  Anderson, 
of  Glasgow,  reports  153  cases  in  10,000,  or  about  one  and  a 
half  per  cent.  Crocker,  of  London,  gives  two  per  cent  as  the 
proportion  his  practice  shows. 
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While  all  are  ag-reed  as  to  the  symptoms  of  alopecia  areata, 
the  g-reatest  disparit3'  of  opinion  jDrevails  when  we  enter  upon 
the  study  of  its  cause.  Whether  it  is  parasitic  or  non-parasitic 
is  the  main  question  in  dispute.  A  secondary  question  is 
whether  it  is  contag"ious  or  not.  Those  who  hold  to  the  par- 
asitic origin  of  the  disease  believe  it  to  he  contagious,  and 
those  \\\\o  believe  it  to  be  contagious  have  faith  in  its  parasitic 
origin.  The  g-reater  number  of  authorities  are  on  the  non- 
parasitic side,  and  hold  that  the  disease  is  a  neurosis.  Let  us 
investigate  this  interesting  question.  To  do  so  understand- 
ing-ly  it  will  be  necessary  for  us  now  to  studj'  the  pathology 
of  the  affection. 

If  we  examine  hairs  plucked  from  the  margin  of  an  advanc- 
ing patch  they  show  atrophic  changes  under  the  microscope, 
but  tliere  is  nothing-  distinctive  about  such  changes,  as  similar 
alterations  are  found  in  the  hair  that  falls  in  all  forms  of 
alopecia  excepting-  that  from  parasitic  diseases.  We  find  the 
hairs  terminating  in  pear  or  club  shaped  extremities,  with,  at 
times,  ampullary  swellings  near  the  root  composed  of  a  con- 
centration of  granular  pigment  matter.  The  root  sheath,  or 
portions  of  it,  may  or  may  not  be  attached  to  the  root,  and 
sometimes  sebaceous  matter  may  adhere  to  the  shaft,  which 
may  appear  as  bright  refracting-  g-ranules  and  be  removable 
with  difficulty  even  by  ether.  Opportunities  for  post-mortem 
examination  of  sections  of  the  scalp  affected  with  alopecia 
areata  do  not  often  occur.  Duckworth  ^^  has  reported  such  a 
case.  He  found,  "  1.  A  distinct  atrophy  of  the  hair  follicles 
and  the  sebaceous  glands  in  connection  with  them.  2.  Infil- 
tration of  the  hair  follicles,  specially"  their  outer  root  sheath, 
with  a  new  round-cell  growth.  This  g-rowth  appeared  to  be 
peri-vascular,  and  tracts  of  it  were  found  in  the  middle  laj'er 
of  the  corium  leading-  up  to  the  papillary  layer.  3.  The  hair 
follicles  in  the  affected  area  were  mosth'  quite  atrophied,  their 
nourishment  having-  been  cut  off  b}'  the  new  g-rowth.  In  some 
instances  remains  of  the  papillae  were  seen,  but  the  capillary 
loops  were  infiltrated  with  the  cell  growth.  In  other  instances 
the  follicles  appeared  to  be  making*  efforts  at  repair  by  throw- 
ing out  numerous  digitations.  4.  The  vitreous  membrane  of 
the  follicles  was  in  some  cases  hj-pertrophied.  5.  The  sweat 
g-lands  were  practically  unaffected,  though  parts  of  their  ducts 
were  implicated  in  the  new  growth.     6.  No  parasitic  elements 
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were  found."  Other  observers  have  made  similar  examina- 
tions with  negative  results.  Numerous  attempts  have  been 
made  to  show  the  parasitic  orig-in  of  the  disease,  and  a  number 
of  reputable  observers  have  described  micro-org-anisms  in  con- 
nection with  it.  Gruby  '^^  in  1843  was  the  first  who  did  so.  He 
named  his  parasite  "  Microsporon  Audouini/'  and  described  it 
as  arranged  about  the  hair  so  as  to  form  a  sheath  or  tube, 
and  as  consisting  of  trunks  and  branches  of  crj^itogamia 
which  began  to  develop  on  the  surface  of  the  hair  at  about 
1  to  2  mm.  below  the  epidermis.  This  so-called  parasite  is, 
according  to  Duhring,  only  an  accumulation  of  sebaceous 
matter,  broken  up  epidermic  scales,  and  debris  about  the  roots 
of  the  hair,  the  same  as  has  already  been  mentioned  above. 
Bazin  ^^  followed  in  1862  with  his  "  Microsporon  decalvans."  T. 
Fox  ^^  in  1874  described  a  fungus  composed  of  very  del;cate, 
waxy,  mycelial  threads.  Malassez  ^^  in  the  same  year  declared 
that  he  had  found  the  cause  of  the  disease  in  the  form  of 
spores,  spherical  or  ovoid  highly  refractive  bodies,  some  double 
contoured  and  some  not,  seated  in  the  epidermic  scales  of  the 
superficial  layers  of  the  epidermis,  and  occasionally  upon  the 
hair.  Eichhorst  ^^  in  1879  found  spores  once  in  nine  cases,  which 
were  located  between  the  hair  and  the  root  sheath,  were  round, 
of  3^ellowish-brown  color,  of  various  sizes  up  to  that  of  a  red 
blood-corpuscle,  and  with  a  bright  double  contour.  Thin  ^^  in 
1881  described  yet  another  fungus  in  this  disease  as  "  minute 
round  or  elongated  rounded  bodies  in  the  hairs,  arranged  in 
pairs  in  the  long  axis  of  the  hair,"  and  named  it  "Bacterium 
decalvans."  Von  Sehlen  ^^  in  1883  found  mcirococci  in  the  outer 
part  of  the  hair  follicle  just  above  the  mouth  of  the  sebaceous 
glands  in  most  cases,  though  in  a  few  instances  they  were  as 
far  down  as  the  papilla.  They  occurred  singlj^  and  in  colonies, 
were  cultivatable,  and  inoculations  were  followed  by  loss  of 
hair  that  resembled  very  closely  that  which  occurs  in  alopecia 
areata,  but  with  a  good  deal  more  scaling. 

The  most  exhaustive  study  of  alopecia  areata  of  recent 
date  has  been  made  by  Robinson  2"  who  read  a  paper  on  the 
subject  before  the  Section  for  Dermatology  and  Syphilis  of  the 
International  Medical  Congress  held  in  Washington  in  1887. 
He  declares  himself  to  be  of  the  number  of  those  who  believe 
in  the  parasitic  origin  of  the  disease.  In  seven  cases  of  alopecia 
areata  he  found  evidences  of  inflammation,  and  a  not  very 
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extensive  round-cell  infiltration,  which  was  con  fined  principally 
to  the  perivascular  region,  the  connective-tissue  cells  taking- 
part  in  it  to  a  small  extent.  That  the  inflammation  was  most 
pronounced  in  the  perifollicular  reg-ion  was  due  to  the  g-land 
tissue  being'  better  supplied  with  blood  than  the  corium.  In 
recent  cases  there  occurred  coagulation  of  lymph  in  many 
lymphatics  and  a  consequent  stoppage  of  the  lymph  flow. 
There  was  also  coagulated  fibrin  in  a  few  of  the  large  and 
small  arteries,  and,  in  old  cases,  a  thickening-  of  the  walls  of 
the  blood-vessels.  In  recent  cases  only  the  hair  follicles  were 
affected.  They  were  either  without  hair,  or  contained  a 
lanugo  hair,  or  one  just  about  to  fall.  The  hair  roots,  where 
hair  was  still  present,  showed  atrophic  changes.  In  advanced 
cases  the  sebaceous  glands  were  degenerated  or  had  entirely 
disappeared.  In  the  worst  cases  there  was  complete  atrophy 
of  the  hair  follicles  and  of  the  subcutaneous  fatty  tissue.  Be- 
sides these  changes  cocci  were  found  in  recent  cases  in  the 
lymph-spaces  of  the  corium  and  in  the  walls  of  a  few  of  the 
blood-vessels.  They  were  small,  round,  dark  colored  bodies  of 
almost  uniform  size,  and  grouped  in  zooglcea  masses.  Neither 
acids  nor  alkalies  acted  upon  them.  Most  of  them  were  in  the 
middle  part  of  the  corium,  a  few  were  in  the  papillae,  and  often 
they  were  found  deep  down  in  the  lower  part  of  the  corium. 
Their  diameter  was  about  8/^  and  their  size  was  that  of  the 
staphylococcus  p3'ogenes  aureus.  Diplococci  were  frequent. 
They  decreased  in  amount  with  the  duration  of  the  disease. 
These  micrococci  are  reg'arded  as  the  cause  of  the  inflamma- 
tion that  produces  the  plugging  up  of  the  blood-vessels  and 
the  symptoms  of  the  disease. 

We  have  now  learned  what  the  patholog-ical  anatomy  of 
the  disease  has  been  declared  to  be  by  competent  observers; 
and  what  the  very  varying  microscopical  appearances  are 
upon  which  has  been  founded  the  parasitic  theory  of  the  dis- 
ease. Let  us  now  turn  our  attention  to  the  experiments  and 
observations  of  those  who  believe  that  alopecia  areata  is  of 
neurotic  origin.  To  Max  Joseph  ^^  is  due  the  credit  of  institut- 
ing a  series  of  experiments  to  determine  the  neurotic  origin 
of  the  disease.  His  experiments  and  those  of  others  following 
his  methods  show  that  by  extirpating  the  second  cervical 
ganglion  in  cats  it  is  possible  to  produce  patches  of  baldness 
bearing  strong  resemblance  to  what  obtains  in  alopecia  areata. 
12-— 42 
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The  patches  slowly  increased  in  size  to  that  of  a  silver  quarter 
of  a  dollar.  Microscopical  sections  of  the  affected  areas  showed 
atrophy  of  the  papilla3.  There  was  no  alteration  in  the  sweat 
and  sebaceous  glands,  and  no  inflammatory  symptoms.  He 
believes  that  these  experiments  demonstrated  the  existence  of 
vaso-motor  nerves,  and  that  the  alopecia  was  the  result  of 
their  injury.  Samuel  ^^  repeated  these  experiments,  but,  though 
he  produced  the  same  areas  of  baldness,  he  found  that  there 
was  always  infiltration  about  the  wound  and  the  formation  of 
abscess.  As  soon  as  the  infiltration  subsided  the  hair  began 
to  grow  again.  Mibelli^*^  has  likewise  repeated  the  experi- 
ments, and  produced  great  disparity  of  results.  In  some  cases 
the  hair  fall  followed  both  in  the  regions  of  distribution  of  the 
nerves  and  in  parts  more  or  less  distant.  In  some  cases  the 
hair  fell  from  regions  outside  of  those  operated  upon.  The 
hair  fall  followed  in  from  nine  to  forty-seven  days  after  the 
operation.  In  most  cases  there  was  no  change  in  the  skin. 
In  one  case  there  was  a  superficial  abrasion;  in  another  there 
were  crusts  in  the  centre  of  the  bald  spot;  and  in  another 
there  was  true  eczema.  He  believes  that  the  alopecia  was  not 
due  to  cutting  the  trophic  nerve,  as  in  that  case  the  hair  would 
not  grow  again.  His  theory  is  that  excision  of  the  second 
cervical  ganglion  may  produce  a  disturbance  of  the  nerve 
centres  and  thus  cause  reflexly  a  change  in  the  blood  supply 
to  the  skin,  and  loss  of  hair. 

Loss  of  hair  confined  to  definite  areas  has  not  infrequently 
resulted  from  accident,  the  areas  resembling  those  of  alopecia 
areata,  excepting  that  they  are  more  irregular  in  shape. 
Among  those  reported  the  following  will  serve  for  illustration. 
Uchermann  ^^  reported  a  case  arising  from  a  blow  on  the  head 
with  a  stone.  Michelson  ^^  met  with  a  case  following  a  fall  on 
the  head.  Tyson  ^^  has  reported  three  cases  following  nervous 
shock.  A  case  has  been  observed  of  hair  fall  following  a  cut 
on  the  scalp  by  a  barber's  shears.  One  of  the  most  important 
of  these  cases  is  reported  by  Pontoppidan  ^*  which  followed  an 
injury  to  the  external  carotid  artery  for  which  a  tampon  was 
applied.  Two  days  afterward  paralysis  of  the  left  s^'^mpa- 
thetic  showed  itself,  and  three  weeks  afterward  when  the 
bandages  were  removed  a  number  of  S3aTimetrical  bald  spots 
were  found  on  the  occiput,  which  gradually  increased  in  size 
so  that  at  last  the  occipital  region  was  nearly  bald. 
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The  next  question  that  concerns  us  is  whether  alopecia 
areata  is  or  is  not  contag-ious.  While  nearly  all  if  not  all 
those  who  believe  that  the  disease  is  clue  to  nervous  influences 
dewy  that  it  is  contagious,  all  those  who  believe  in  its  micro- 
bian  origin  assert  with  equal  positiveness  that  it  is  contagious. 
It  must  be  g-ranted  that  there  are  a  goodly  number  of  recorded 
observations  of  alopecia  areata  occurring  in  an  epidemic  man- 
ner, and  that  these  give  a  sufficient  basis  upon  which  to  erect 
a  theory  of  contagion.  Thus  Hillier  ^^  in  1864  reported  several 
cases  occurring  epidemically.  Thibierge^^  saw  the  disease 
break  out  in  a  barrack  and  attack  a  number  of  soldiers.  Sub- 
sequei]tl3'  a  number  of  cases  occurred  in  the  town  in  which 
the  barracks  wxre  located.  Fournier  ^'  reports  an  epidemic  of 
the  disease  in  a  regiment  quartered  in  Paris.  Eichhofi"^^  has 
met  with  thirty-six  cases  occurring  during  two  3' ears  in  Elber- 
feld,  of  these  ten  were  customers  of  the  same  barber.  There 
was  an  epidemic  of  ringworm  at  the  same  time.  Other  ob- 
servers have  reported  similar  outbreaks. 

As  other  alleged  causes  of  the  disease  the  following  may 
be  cited:  Disturbances  of  general  nutrition,  as  from  recent 
constitutional  syphilis;  menstrual  disorders;  arsenic;  parturi- 
tion and  pregnancy. 

And  now%  what  conclusion  shall  we  draw  from  this  mass  of 
conflicting  evidence  ?  And  first  let  us  ask,  Is  the  microbian 
theory  proved  ?  At  present  it  seems  as  if  we  must  answer,  No. 
We  see  that  there  have  been  a  number  of  parasites  described 
b}'-  different  more  or  less  skilled  observers,  and  that  while 
each  one  believes  that  he  is  right,  he  has  no  seconder.  This 
is  different  from  Avhat  obtains  in  other  parasitic  affections, 
and  justifies  us  in  doubting  whether  there  is  a  microbe  at  the 
bottom  of  the  trouble.  Von  Schlen's  micrococci  have  been 
declared  by  Michelson,  Bender,  and  Bordoni-Uffreduzzi  as 
very  commonly  found  in  the  normal  condition  of  the  scalp. 
Robinson's  micro-organisms  are  declared  by  Leloir^^  to  be 
either  the  mast  cells  of  Ehrlich,  or  granules  of  precipitated 
coloring  matter. 

Secondly.  Is  the  disease  contagious  ?  It  is  somewhat 
difficult  to  answer  this  question.  The  diagnostic  ability  of 
some  of  those  who  have  reported  epidemics  is  so  well  estab- 
lished that  it  may  be  somewhat  presumptuous  to  doubt 
their  diagnosis.     Still  it  nmst  be  remembered  that  there  is  such 
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a  thing"  as  bald  trichophytosis  capitis,  and  the  possihiUty  of 
confusing"  this  disease  with  alopecia  areata  must  ever  be  held 
in  mind.  Certainly  contagion  is  ver^^  rare.  Robinson  would 
explain  this  by  the  location  of  the  micrococci,  which  lie  in  the 
corium,  and  not  in  the  epidermis.  It  is  best  at  present  to 
answer  this  question,  b^^  saying"  that  there  is  a  possibility  of 
the  disease  being  contagious. 

Thirdly.  Are  we  justified  in  reg"arding"  alopecia  areata  as 
a  neurosis  ?  We  have  learned  already  that  in  some  cases 
symptoms  of  nerve  disturbance,  such  as  headache  and  neural- 
g-ia,  precede  the  hair  fall ;  that  other  cases  follow  closely  upon 
injury  to  the  head  and  nerve  shock;  while  in  still  other  cases, 
such  as  those  following"  parturition,  arsenical  poisoning",  men- 
strual disorders,  anxiety,  nervous  strain,  and  disturbances  of 
g-eneral  nutrition,  it  is  fair  to  suppose  a  lowering"  of  nerve  force; 
and,  finally,  that  reaction  to  stimulation  is  much  lowered  in 
the  patches.  Moreover  the  sudden  fall  of  the  hair,  and  the 
occa  sional  implication  of  all  the  hair  of  the  body  are  more  read- 
ily explained  by  the  theory  of  nerve  disturbance  than  by  any 
other.  In  one  case,  at  least,  the  cutaneous  nerves  presented, 
all  the  signs  of  parenchymatous  deg'eneration.*'^  Whether  the 
disease  is  or  is  not  a  true  tropho-neurosis  cannot  be  determined 
at  present.  In  the  uncertainty^  that  still  obscures  our  judg- 
ment of  the  etiology  of  alopecia  areata,  perhaps  we  can  do  no 
better  than  to  accept,  for  the  time,  Leloir's*^  conclusions: 
"  Cases  of  alopecia  areata  may  be  divided  into  three  classes, 
viz. :  1.  Tropho-neurotic,  where  there  is  no  trace  of  contagion, 
and  where  nervous  phenomena  are  sufficiently  characteristic 
and  closely  related  to  the  appearance  of  the  hair  fall  to  con- 
stitute a  probable  cause.  These  would  constitute  aboub  one- 
third  of  the  cases.  2.  Cases  in  which  neither  nervous  phe- 
nomena nor  contagion  can  be  established  as  a  cause.  These 
form  another  third  of  the  cases.  8.  Contagious  variety,  in 
which  contagion  could  be  established,  but  no  trace  of  a  para- 
site could  be  found." 

The  disease  attacks  both  sexes  with  nearly  equal  frequency, 
thoug-h  some  statistics  place  the  preponderance  on  the  side  of 
the  male  sex.  Children  are  quite  frequently  affected.  In 
Crocker's  practice  37  out  of  83  cases  occurred  under  the 
twelfth  year,  and  54  under  the  twentieth  year.  But  his  experi- 
ence is  very  largely  among  children.     Bulkley's  tables  show  it 
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to  be  most  frequent  between  the  ag-es  of  twenty  and  fort3'. 
In  statistics  from  my  own  practice  compiled  some  three  years 
ag"o,  the  disease  occurred  29  times  in  3,900  consecutive  dis- 
pensary cases.  Seventeen  of  these  were  males,  and  12  females; 
10  were  under  twenty,  18  were  between  twenty  and  forty,  and 
one  was  over  forty  years  of  age.  The  youngest  was  five  years 
old.  Crocker  gives  the  range  of  ages  as  from  two  to  sixty 
j^ears,  his  youngest  being  three  years  old,  and  his  oldest  being 
fift}'.  Bulkley's  youngest  case  was  six  years  old,  and  his  oldest 
fifty-four.  It  is  rather  more  frequent  among  the  poor  than 
among  the  rich  and  well-to-do. 

Diagnosis. — Alopecia  areata  presents  such  marked  and 
peculiar  symptoms  that  once  seen  it  is  not  readily  forgotten. 
Ringworm  of  the  scalp  is  more  liable  to  be  taken  for  it  than 
any  other  form  of  disease.  It  is  necessary  also  to  differen- 
tiate it  from  favus,  and  from  other  forms  of  alopecia. 

Differential  Diagnosis  from  Trichophytosis  Capitis.^^ 


Alopecia  areata. 

1.  Occurs  suddenty  with- 
out antecedent  lesion,  and  the 
patches  often  attain  their  full 
size  at  once. 

2.  Patch  usually  perfectly 
circular  and  does  not  contain 
gnawed-off  hairs,  nor  scales, 
nor  crusts,  but  is  perfectly 
smooth  and  shiny. 

3.  Hairs  about  patch  un- 
altered, though  at  times  they 
ma.y  be  easily  extracted. 


4.  Occurs    only 
parts  of  the  body. 


on    hairy 


5.  No  parasite  found,  or  at 
least  not  readily  detected. 


Trichophytosis  capitis. 

1.  Begins  usually  at  one 
point  by  a  small  erythematous 
j)apule  or  patch,  and  spreads 
from  it  more  or  less  slowly. 

2.  Patch  more  or  less  cir- 
cular, with  broken  and 
g-nawed-off  hairs  in  it,  and 
floor  covered  with  thick,  g"ray- 
ish  crusts  or  abundant  scales. 

3.  Hairs  in  and  about  patch 
are  brittle,  break  easily  when 
pulled  on,  and  bend  at  an 
angle. 

4.  Occurs  both  on  hairj^ 
and  non-hairy  parts  of  the 
body,  and  patch  will  some- 
times spread  from  non-hairy 
to  hairy  parts,  or  vice  versa. 

5.  Fungus  found  abund- 
antlv  in  hair  and  scales, 
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The  diagnosis  may  be  more  difficult  when  the  ringworm 
patch  has  become  perfectly  bald.  But  even  then  the  fungus 
will  be  found  in  the  neighboring  hair,  and  there  will  probably 
be  characteristic  patches  or  stumps  elsewhere  on  the  scalp. 

The  bald  spots  of  favus  are  irregular  in  shape.  If  the  dis- 
ease is  recent,  the  pathognomonic  cuj)ped  crusts  or  asbestos- 
like masses  of  scales  and  debris,  and  the  peculiar  odor  of  favus 
will  aid  us  in  the  diagnosis.  If  the  case  is  of  long  standing, 
there  will  be  bald  patches  of  cicatricial  tissue  present,  entirely 
unlike  the  smooth,  apparently  unchanged  scalp  of  alopecia 
areata. 

The  whole  course  of  alopecia  senilis  and  presenilis  is  un- 
like that  of  alopecia  areata,  and  it  seems  hardly  possible  to 
mistake  one  for  the  other.  Syphilitic  alopecia  does  resemble 
alopecia  areata.  But  in  it  the  baldness  is  rather  a  general 
thinning  than  an  areate  one,  and  if  bald  areas  do  form  they 
will  be  irregular  in  shape.  The  history  of  the  case  will  decide 
in  doubtful  cases.  If  the  baldness  be  due  to  the  absorption  or 
ulceration  of  syphilides,  the  historj^  of  the  same,  and  the  cica- 
trices left  will  leave  no  doubt  as  to  the  diagnosis. 

Treatment. — Whatever  theory  of  causation  is  held,  one 
thing  all  will  grant,  and  that  is  that  in  many  cases  the  gen- 
eral health  of  the  individual  will  need  attention.  Most  cases 
require  a  stimulating  or  tonic  treatment,  such  as  iron,  quinine, 
arsenic,  strychnia,  cod-liver  oil,  or  hypophosphites.  Children 
should  be  taken  out  of  school,  and  an  endeavor  made  to  in- 
duce adults  to  lay  aside  their  anxieties  or  lighten  their  bur- 
dens. This  is  far  more  difficult  of  attainment  than  any  part 
of  our  treatment,  but  unless  the  nerve  strain  that  is  pulling 
the  patient  down  be  lessened  it  will  be  extremely  difficult  to 
produce  a  speedy  cure. 

In  a  disease  that  shows  a  marked  tendency  toward  re- 
covery it  is  difficult  to  determine  just  how  much  our  remedies 
effect.  As  the  disease  has  no  regular  course,  we  perhaps  as- 
cribe too  much  virtue  to  our  treatment  in  some  cases.  The 
probabilities  are  that  we  do  shorten  the  course  of  the  disease 
by  treatment.  What  we  wish  to  effect  in  treatment  is  stimu- 
lation. Those  who  hold  the  parasitic  theory  say  that  we 
must  use  parasiticides.  As  the  parasiticides  that  prove  effec- 
tual in  this  disease  are  all  stimulants,  they  fulfil  just  the  office 
that  we  want  them  to. 
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Tincture  of  cantharides ;  cantharidal  collodion ;  the  stronger 
water  of  ammonia;  sulphur;  the  bichloride,  j^ellow  sulphate, 
and  oleate  of  mercury;  croton  oil;  chr^'sarobin;  jaborandi  or 
pilocarpine;  g-alvanism;  each  of  these  has  its  advocates. 
As  the  diseased  scalp  will  tolerate  a  g'ood  deal  of  stimulation, 
we  must  use  our  remedy  of  sufficient  strength  to  produce  red- 
ness of  the  scalp. 

Cantharides  is  much  used  in  the  form  of  the  tincture,  one 
or  more  drachms  to  the  ounce  of  excipient.  The  catharidal 
collodion  is  used  in  the  blistering  plan  of  treatment '  much  in 
vogue  in  France.  Vidal's  ^^  method  may  be  taken  as  illustra- 
tive of  this  plan.  It  is  as  follows:  If  the  subject  is  a  child,  the 
whole  head  is  to  be  shaved.  If  the  patient  is  older,  the  scalp 
is  to  be  shaved  for  half  an  inch  around  the  bald  spot.  A  blis- 
ter not  larger  than  a  twenty-five  cent  piece  is  to  be  applied  to 
each  bald  area  in  the  morning,  and  removed  when  the  epider- 
mis begins  to  rise.  If  a  large  bleb  forms  it  should  be  opened. 
The  blisters  should  be  powdered  with  starch  and  covered  with 
linen.  If  there  are  numerous  bald  spots,  appl}"  the  blisters  to 
them  successively.  If  the  hair  does  not  grow  after  thorough 
blistering,  repeat  the  operation  as  soon  as  the  effects  of  the 
first  application  have  disappeared.  If  blisters  are  not  well 
borne,  use  sinapisms.  When  the  hair  begins  to  grow,  shave, 
and  rub  in,  every  morning  and  evening,  a  lotion  of 

3  Liquor,  ammon., 4.  say  3  i. 

Spt.  vini  rect.,  .         .         .        .  16.     "    3  iv. 

Decoct,  foliae  juglandis,  .        .        .         120.    "    3  iv. 

M. 

If  the  disease  affects  the  face,  shave  ever}'  daj'  and  apply 
tincture  of  cantharides  either  pure  or  with  one-fifth  to  one- 
sixth  tincture  of  rosemary.  Warren  Tay,  of  London,  is  par- 
ticularly fond  of  Burt's  Blistering  Fluid,  a  patented  prepara- 
tion probably  containing  cantharides.  He  applies  it  with  a 
stiff  brush  to  the  patches  once  every  two  or  three  weeks. 

The  stronger  water  of  ammonia  used  pure  will  render  ex- 
cellent service  in  some  cases,  while  in  others  it  will  have  no 
effect.  It  should  be  applied  by  means  of  a  swab,  the  patient 
and  attendant  being  warned  to  guard  the  eyes  from  the  fumes 
as  well  as  the  fluid.  It  is  remarkable  how  little  reaction  will 
follow  this  powerful  irritant. 

Mercurial  preparations  are  highly  esteemed  by  those  who 
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believe  in  the  parasitic  orig-in  of  the  disease.  Lassar  saw  good 
results  in  cases  treated  with  a  solution  of  corrosive  sublimate 
followed  by  disinfecting  oils,  such  as  salicylated  and  carbolized 
oils.  In  a  case  of  my  own  the  application  of  a  solution  of  cor- 
rosive sublimate,  three  grains  to  two  ounces,  was  followed  b3" 
the  growth  of  lanugo  hairs  in  fourteen  days,  and  of  good 
strong  hairs  in  three  months.  Crocker  uses  a  solution  of  the 
bichloride  of  mercury,  two  to  four  grains  to  the  ounce  of  oleum 
pini  sylvestris,  with  or  without  the  extract  of  capsicum  a  half 
drachm  or  more.  Courreges'  ^^  plan  of  treatment  is  to  wash 
the  head  twice  a  day  with  a  lotion  of 

^  Chloride  of  ammonia, 

Bichloride  of  mercur^^        .        .        .        ufi  gr.  i. 
Water, •     o  i- 

M. 
or  to  use  an  ointment  of 

]J  Yellow  sulphate  of  mercury,     .                .    gr.  xv. 
Lard, o  i. 

M. 

The  oleate  of  mercury  in  the  strength  of  two  to  ten  per 
cent  will  sometimes  promptly  cure,  and  sometimes  it  will  have 
no  result. 

Croton  oil  is  used  for  blistering,  and  is  but  another  form 
of  treatment  by  this  method.  Robinson,  in  his  already  oft- 
quoted  and  excellent  brochure,  says  the  croton-oil  treatment 
has  given  him  more  satisfactory  results  than  any  other.  To 
begin  with,  equal  parts  of  croton  oil  and  olive  or  any  other  oil, 
should  be  used,  and  the  proportion  of  the  croton  oil  increased 
or  diminished  according  to  the  intensity  of  the  inflammation 
produced.  The  oil  should  be  apphed  both  to  the  bald  places 
and  the  neighboring  parts.  We  should  aim  to  produce  a  der- 
matitis of  moderate  intensity  with  exudation  and  infiltration 
of  the  tissue,  and  continue  it  for  weeks.  Its  favorable  result 
is  due  to  the  emigration  of  white  blood-corpuscles  into  the 
lymphatics,  which  destroy  the  organisms.  The  danger  of  pro- 
ducing destruction  of  the  hair  follicle  by  too  strong  applications 
of  croton  oil  must  not  be  forgotten.  Chrj^sarobin  in  the 
strength  of  fifteen  or  twenty  grains  to  the  ounce  is  recom- 
mended strongly  by  Robinson.  Crocker  uses  it  as  strong  as 
one  drachm  to  the  ounce.  The  usual  cautions  against  getting 
it  into  the  ej^es  should  be  given. 
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Jaborandi  has  seemed  to  prove  curative  in  some  cases  in 
my  hands,  but  was  of  absolutely  no  value  in  others.  A  pomade 
Avas  used  which  was  made  \)y  boiling-  down  the  fluid  extract 
to  half  its  volume  and  adding-  one  part  of  this  to  four  of  lard. 
Hypodermics  of  pilocarpine  are  commended  by  one  or  two 
authorities. 

Galvanism  may  be  tried  as  well  as  static  electricity. 

Sulphur  ointment  has  proved  serviceable  in  the  hands  of 
Thin,  and  he  has  published  ^^  a  series  of  cases  showing  its  effi- 
cacy. As  special  treatment  the  following-  may  prove  useful : 
Cottle  has  the  affected  area  painted  with  acetic  acid  until  the 
scalp  whitens,  and  then  sponged  off  with  cold  water,  once  every 
three  or  four  days.  In  the  intervals  an  ointment  of  three 
drachms  of  balsam  of  Peru  to  an  ounce  of  benzoated  lard  is 
to  be  applied. 

Guibout  recommends  shaving,  frictions  with  camphorated 
alcohol,  and  frequent  bathing-  with  equal  parts  of  camphor 
and  sulphurous  ether. 

Hardy  epilates  the  hairs  from  about  the  patch,  and  for  a 
few  days  applies  every  morning-  and  evening-  a  solution  of 
corrosive  sublimate,  one  in  five  hundred.     Then  an  ointment  of 

3  Yellow  sulphate  of  mercury,   .        .        .  gr.  xxx. 

Camphor, g-r.  xv. 

Lard, §  i. 

M. 

is  to  be  used.  After  a  time  this  last  is  to  be  used  in  the 
evening-  and  spirits  of  camphor  in  the  morning-,  or  a  ten-per- 
cent solution  of  tincture  of  cantharides. 

Shoemaker  recommends  occasional  poulticing-  and  the  use 
of  the  oleates  of  mercury. 

When  the  young-  hair  beg-ins  to  grow  it  should  be  shaved 
off  once  every  week  or  so,  and  seme  stimulant,  such  as  tincture 
of  cantharides  used. 

Prognosis. — The  chances  are  all  in  favor  of  the  hair  being 
restored  in  recent  cases  and  in  young  subjects.  In  persons  on 
toward  middle  life  the  prognosis  should  be  g-uarded,  as  the 
disease  is  prone  to  leave  permanent  baldness.  If  the  case 
has  lasted  a  number  of  j^ears,  and  there  is  no  sign  of  3'oung- 
bair,  the  prognosis  is  g-rave;  we  cannot  expect  much  from 
our  treatment. 
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Not  much  is  known  regarding  the  apphcation  of  medical 
knowledge  to  the  end  of  jurisprudence  in  ancient  times.  The 
earlier  Roman  law-courts  had  a  short  and  easy  way  of  settling 
doubtful  medico-legal  points  by  referring  them  to  the  "au- 
thority of  the  learned  Hippocrates."  But  when  the  study  of 
jurisprudence  underwent  its  wonderful  development  under  the 
imperial  sway  of  Justinian  and  his  successors,  serious  atten- 
tion was  attracted  to  medical  jurisprudence,  and  rules  relating 
to  its  practical  application  were  embodied  in  those  famous 
compounds  of  state  and  judiciarj^  law,  the  Pandects.  Still, 
the  actual  beginning  of  the  system,  as  we  now  enjoy  it,  dates 
from  so  late  as  the  commencement  of  the  sixteenth  century-, 
though  even  then  the  experiment  was  not  always  attended  by 
happy  results,  for,  naturally  enough,  medical  men  shared  in 
many  of  the  ignorant  beliefs  of  the  time,  and  lent  the  force  of 
their  opinions  to  sustain  them.  But,  notwithstanding  this 
drawback,  it  soon  gave  promise  of  such  good  fruit  that  it  was 
deemed  necessary  to  frame  a  body  of  rules  for  the  employ- 
ment of  medical  witnesses,  and  for  their  guidance  in  the  new 
duties  assigned  them.  These  rules  are  contained  in  the  cele- 
brated "  Constitutio  Criminalis  Carolina,"  decreed  by  Charles 
v..  Emperor  of  Germany,  at  the  Diet  of  Ratisbon,  in  1352.  It 
is  therein  ordained  that  medical  practitioners  shall  be  called 
to  investigate  all  cases  of  death  "  by  wounds,  poisons,  hang- 
ing, drowning,  or  the  like;  as  well  as  cases  of  concealed  preg- 
nancy, procured  abortion,  child-murder,"  etc.^    The  numerous 
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works  on  medical  jurisprudence  which  succeeded  the  publica- 
tion of  this  code  amply  attest  the  interest  it  awakened  among- 
the  medical  men  of  the  day.  About  the  first  of  these  was  a 
treatise  by  a  German  doctor,  Johannes  Bohn,  on  the  subject 
of  mortal  wounds,  entitled  "De  Renunciatione  Vulnerum," 
published  in  1689.  The  same  author  produced  in  ITOi  a  more 
comprehensive  work,  giving-  copious  rules  for  the  guidance  of 
medical  evidence  in  courts  of  law ;  and  in  Valentine's  Pandects, 
the  physicians  of  the  da^^  had,  according-  to  g-ood  authority,  "  a 
compendious  retrospect  of  the  opinions  of  preceding-  writers 
on  j  aridical  medicine."  ^ 

At  first  the  right  to  testify  in  courts  of  law  was  restricted 
to  surgeons.  Two  of  these  were  appointed  in  everj'-  city  and 
town  to  examine  "all  wounded  or  murdered  persons,"  and  to 
report  the  facts  to  the  proper  tribunal.  Such,  at  least,  was 
the  early  stag-e  of  this  noveltj^  in  Germany.  The  French 
adopted  and  improved  ujjon  the  German  practice.  After  the 
publication  of  the  Caroline  Code,  Francis  I.  decreed  that  both 
"  phj^sicians  and  surgeons  should  be  legally  required  "  to  act 
in  a  medico-leg-al  capacity.  Subsequently,  Henry  IV.  conferred 
on  his  court-phj'^sicians  the  privileg-e  of  nominating'  surgeons 
in  every  town  "  to  the  exclusive  rig-ht  of  exercising-  this  impor- 
tant duty."  Finally,  Louis  XIV.  decreed  that  phj^sicians  must 
always  be  present  with  surgeons  at  the  examination  of  dead 
bodies.^  A  pleasing-  example  of  the  authority  of  medical 
opinion  with  courts  of  inquiry,  even  in  those  days,  is  narrated 
by  Pigray  in  his  "  Chirurgerie  "  (liv.  7,  chap.  10,  p.  44.5).  It  ap- 
pears that  seven  men  and  seven  women  were  sentenced  to 
death  for  sorcerj^  and  that  M.  Pigray,  with  three  professional 
associates,  was  appointed  to  visit  the  condemned  in  company 
with  the  court  counsellors,  to  investigate  the  truth  of  the 
charges  contained  in  the  written  deposition  made  ag-ainst 
them.  The  result  of  the  inquiry  was  a  recommendation  to  the 
court  to  remove  the  sentence  of  death  and  to  place  the  four- 
teen prisoners,  whom  thej''  discovered  to  be  lunatics,  under 
medical  treatment,  and  we  are  told  the  court  was  wise  enough 
to  follow  this  advice.  The  prog-ress  of  enlig-htenment  was 
slower  in  England,  for  we,  read  that,  more  than  a  quarter  of 
a  century  after  the  occurrence  above  mentioned.  Sir  Thomas 
Browne,  author  of  the  fascinating  book  "Religio  Medici," 
bore  "testimonj^  to  the  reality  of  diabolical  illusions,  occasion- 
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ing-  by  his  evidence  the  conviction  and  condemnation  of  two 
unfortunate  persons,  who  were  tried  at  Bury  St.  Edmunds 
before  the  Lord  Chief-Justice  Baron  Sir  Matthew  Hale,  on  the 
capital  charg-e  of  bewitching-  the  children  of  a  Mr.  Pacej',  and 
causing  them  to  have  flts.''^  But  this  was  in  the  reign  of 
James  I.,  whose  obsequious  Parliament  enacted  a  law  against 
witches,  in  the  preparation  of  which  men  even  such  as  Coke 
and  Bacon  took  an  active  part.  It  was  not  until  the  witch 
craze  had  spent  itself  in  the  execution  of  some  ioviy  thousand 
men,  women,  and  children,  that  this  terrible  persecution  was 
finally  stopped  by  the  efforts  of  Chief -Justice  Holt.  Among 
the  last  of  its  victims  to  suffer  death  in  Engiand  were  two 
women,  executed  on  the  grave  charge  of  having-,  the  devil 
willing,  raised  a  hurricane  b}'  making-  a  lather  of  soap  and 
pulling-  off  their  stockings.  But  I  must  ask  pardon  for  this 
digression. 

Undoubtedly,  our  American  plwsicians  are  among  the  most 
industrious  laborers  in  the  field  of  medico-legal  research.  So 
early  in  the  history  of  the  republic  as  1810  Dr.  Rush  drew 
attention  to  the  subject  in  an  introductory  lecture  delivered 
before  the  University  of  Pennsylvania,  dwelling  on  the  value 
of  medical  testimony  as  an  aid  in  the  vindication  of  oppressed 
innocence  and  the  punishment  of  crime.  Since  then  the  whole 
field  of  medical  jurisprudence  has  been  traversed  in  numerous 
American  works  of  recognized  ability  and  authority'.  I  need, 
only  mention  those  of  Beck,  of  Wharton  and  Stille,  and  two 
valuable  productions  on  medical  evidence  to  which  I  am  much 
indebted  in  the  preparation  of  this  paper,  namely,  Dr.  Elwell's 
"Malj)ractice  and  Medical  Evidence,"  of  which  the  third  edi- 
tion, revised  and  enlarged,  is  recently  published,  and  the  ex- 
cellent treatise  on  the  "Jurisprudence  of  Medicine,"  by  Prof. 
Ordronaux. 

The  word  expert  means,  etymologically,  "  taught  by  use, 
practice,  or  experience."  It  therefore  denotes  one  who  has  a 
practical  knowledge  of  some  science  or  art.  Now,  in  the  case 
of  the  medical  expert  this  practical  knowledge  is  only  of  ster- 
ling value  to  the  cause  of  justice  when  reared  on  a  solid  basis 
of  scientific  training.  This  fact  our  law-courts  do  not  seem 
sufficiently  to  recognize,  and  it  is  precisely  because  they  do 
not  recognize  it  that  the  question  "  What  constitutes  a  medi- 
cal expert?"   receives  even  at  this  day  conflicting  answers. 
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Thus,  while  in  some  cases  (as  in  Page  vs.  Parker,  40  N.  H.,  47) 
it  was  ruled  that,  in  questions  of  skill  or  science,  mere  oppor- 
tunity for  observation  was  not  enoug-h,  it  being  necessary  that 
the  witness  should  have  superior  skill  and  scientific  knowledge, 
and  also  a  mastery  of  the  subject;  in  others  {e.g.,  in  N.  Orleans 
&  Co.  vs.  Allbritton,  38  Miss.,  242)  it  has  been  held  that  prac- 
tising physicians  without  medical  diploma  or  license  from  an 
examining  board  stand  on  an  equal  footing  in  this  respect  with 
the  most  thoroughly-educated  medical  men.  And  in  the  Liv- 
ingston case  it  was  the  judicial  decision  "  that  any  practising 
physician  is  competent  to  express  an  opinion  as  an  expert  on 
a  medical  question.^'  ^ 

A  medical  expert,  properly  so-called,  is  one  specially  quali- 
fied to  give  opinions  on  facts  having  a  medical  nature  and 
bearing.  Of  course,  this  definition  will  exclude  all  who,  though 
recognized  as  phj'sicians  by  the  amended  statute,  are  not 
legitimate  members  of  the  profession.  Moreover,  it  will  dis- 
criminate between  members  of  the  profession  itself,  and  with 
propriety,  I  think,  for,  apart  from  the  fact  that  some  physi- 
cians are,  by  reason  of  certain  advantages  of  training  and  ob- 
servation, more  entitled  to  the  position  of  experts  than  others, 
there  is  no  doubt  that  the  interests  of  justice  and  the  reputa- 
tion of  our  cloth  require  some  classification  of  medical  wit- 
nesses more  in  accordance  with  facts  and  experience.  Pre- 
suming this  to  be  true,  I  might  classify  them : 

A.  As  physicians  and  surgeons.  This  would  answer, 
though  imperfectly,  in  countries  where  medical  and  surgical 
practice  are  conducted  separately,  but  where  such  is  not  the 
custom,  it  is  open  to  the  serious  objection  of  not  being  in  ac- 
cordance with  fact. 

B.  As  medical  witnesses  and  medical-expert  witnesses. 
This  is  not  only  the  most  natural  but  also  the  most  widely  ap- 
plicable division,  being  based  on  a  real  difference  in  the  char- 
acter of  medical  testimonj^ ;  and,  although  not  generally  rec- 
ognized in  our  courts  of  law,  it  certainly,  if  unconsciously, 
influences  the  weight  which  judge  and  jury  attach  to  separate 
medical  testimonies.  Let  me  be  permitted  to  show  the  nature 
of  this  important  distinction.  Medical  witnesses  testify  to 
familiar  medical  facts,  and  deliver  opinions  based  on  that 
knowledge  of  the  general  principles  of  medicine  which  all 
medical  men  should  have.     The  value  of  their  testimony  will 
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therefore  depend  on  the  range  of  their  general  medical  infor- 
mation and  experience,  and  not  necessarily  on  a  minute  ac- 
quaintance with  some  special  medical  branch.  On  the  other 
hand,  medical  expert  Avitnesses  testify  to  special  medical  facts, 
and  deliver  opinions  on  a  more  or  less  minute  and  exhaustive 
study  and  experience  of  some  iDarticular  medical  subject  to 
which  they  have  devoted  special  care  and  attention.  As  an 
illustration  of  ni}"  meaning  to  those  to  whom  it  is  not  already 
sufficiently'  obvious,  suppose  an  investigation  into  an  alleged 
murder  \iy  strychnia,  and  medical  men  summoned  to  give 
testimony.  He  who  has  a  knowledge  of  the  effects  of  strych- 
nia and  of  its  obvious  properties  will  testify  to  these.  He  will 
state  that  it  is  white,  intensely  bitter,  a  valuable  medicine  in 
proper  doses,  a  powerful  poison  in  overdoses.  And  he  will  tell 
how  much  an  overdose  is,  how  it  causes  death,  and  what  dis- 
eased appearance  it  leaves  on  the  body.  But  if  he  were  required 
to  extract  strychnia  from  this  body,  to  prove  by  chemical  tests 
this  substance  to  be  nothing  but  strychnia,  and  to  explain  the 
comparative  merits  of  these  tests,  he  might  decline  by  ac- 
knowledging his  special  inability.  The  court  would  have  to 
seek  the  opinion  of  an  expert  in  toxicology,  who  in  turn  would 
testify  Vvith  authority  on  this  branch  from  having  a  special 
knowledge  of  it.  The  former  of  these  would  be  a  medical 
witness,  the  latter  a  medical-expert  witness. 

There  is  no  doubt,  I  believe,  as  to  the  reality  of  this  distinc- 
tion, nor  as  to  the  importance  of  its  full  recognition  in  courts 
of  law.  One  of  the  reasons  of  the  dissatisfaction  expressed, 
now  and  then,  in  regard  to  medical  testimony,  is  the  unrea- 
sonable anticipation  of  its  performance,  leading  to  the  common 
injustice  of  expecting  an  exact  and  minute  knowledge  on  all 
medical  topics  from  all  medical  witnesses.  Next  to  slander, 
unreasonable  expectation  is  the  greatest  foe  to  character. 
How  prevalent  is  the  false  notion  that  physicians  have  an  in- 
tuitive knowledge  of  their  profession — like  poets  are  born,  not 
made — and  that  "he  is  no  doctor,'^  as  it  is  said,  who  can't  give 
a  solution  of  any  medical  question  that  may  be  sprung  upon 
him!  Nor  will  this  habit  of  thought  excite  surprise  if  we  re- 
member how  it  is  kept  alive  \>y  a  certain  class  of  medical 
practitioners  who  feign  a  mysterious  knowledge  of  the  healing 
art.  These  are  the  quacks  of  whom  Dr.  Parr  said  that  "  they 
endeavor  to  obtain  confidence  by  pompous  pretences,  mean 
12—43 
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insinuations,  and  indirect  promises/'  I  would  press  this  classi- 
fication on  the  attention  of  legal  men  in  the  hope  that  it  may 
have  some  weight  in  influencing"  the  expectations  they  may  in 
future  form  of  medical  witnesses. 

Sometimes,  as  the  following  example  will  show,  exceptional 
circumstances  have  rendered  this  classification  impracticable. 
In  the  State  of  Iowa  one  Hinkle  was  tried  for  poisoning  his 
wife  with  strychnia  (6  Iowa  R.,  380,  quoted  from  Elwell's  Mal- 
practice, etc.).  Two  physicians  stated  in  evidence  that  they 
had  never  tested  for  poisons,  though  they  understood  the  prin- 
ciples of  chemistry,  and  had  seen  tests  applied  by  chemists. 
An  exception  taken  to  the  admissibility  of  their  evidence  was 
overruled  on  the  ground  that  "  to  say  that  none  shall  be  per- 
mitted to  give  their  opinions,  except  those  who  have  given 
their  lives  to  chemical  experiments,  or  those  of  the  highest 
professional  skill,  would,  in  this  countr^^  at  least,  render  it 
impossible  in  most  cases  to  find  the  requisite  skill  and  ability.^' 
In  reflecting  on  this  decision  it  is  but  fair  to  remember  that  it 
was  influenced  by  necessity.  Still,  in  a  trial  involving  so  much 
of  last  consequence  to  the  accused,  a  successful  effort  might 
have  been  made  to  procure  elsewhere  the  services  of  a  medical 
expert.  Even  the  "highest  professional  skill"  is  compatible 
with  comparative  ignorance  of  some  special  medical  subject, 
and  I  cannot  but  think  it  hazardous  to  admit  the  testimony  of 
such  witnesses  as  conclusive  on  a  question  of  chemistry  and 
toxicology. 

Experts  are  called  to  explain  to  a  jury  the  meaning  of  cer- 
tain facts  which  might  not  otherwise  be  understood.  Most 
trials  involve  some  such  facts,  and  are  inconclusive  without 
assistance  from  expert  testimony. 

The  expert  testimony  of  medical  men  is  the  most  impor- 
tant of  all,  for  it  requires  a  most  minute,  varied,  and  extended 
knowledge;  it  frequently  relates  to  subjects  of  an  intricate 
and  recondite  character,  and  it  is  applied  to  the  settlement  of 
questions  affecting  the  three  personal  interests  which  men 
most  love,  namel^^,  life,  reputation,  and  propert3\ 

Two  examples  will  illustrate  its  great  value.  The  first  is 
an  instance  of  a  crime  discovered,  and  of  the  criminals  pun- 
ished by  the  instrumentality  of  medical  evidence,  after  all  or- 
dinary means  had  completely  failed. 

In  the  year  1821  a  woman  disappeared  mysteriously  from 
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the  cit3'  of  Paris.  A  suspicion  that  she  was  murdered  led  to 
the  arrest  of  several  suspected  persons,  who,  however,  were 
soon  liberated,  owing-  to  want  of  proof  of  their  guilt.  After 
eleven  years  the  remains  of  an  unknown  corpse  were  exhumed 
in  one  of  the  city  gardens.  They  were  examined  by  Orfila, 
Chevallier,  and  other  famous  experts,  with  the  result  of  iden- 
tifying- them  with  the  published  description  of  the  murdered 
woman,  and  the  rearrest  and  conviction  of  the  jDreviousl^^  dis- 
charged criminals. 

The  second  illustrates  how  an  innocent  man  was,  perhaps, 
saved  from  an  ig'nominious  death,  and  certainly  freed  from  a 
crushing  imputation,  by  the  intervention  of  the  same  species 
of  testimony'. 

Thomas  Bowman  was  accused  of  murdering-  an  illegitimate 
child  by  piercing'  its  head  with  an  awl.  The  skull  was  pro- 
duced in  the  coroner's  court,  the  hole  was  plainly  visible  by 
all  the  jury.  There  was  no  doubt  about  the  case,  and  the  ac- 
cused was  held  to  stand  his  trial  for  wilful  murder.  The  grand 
jur3^  sitting  in  Exeter,  England,  examined  the  facts,  and  were 
about  to  bring  in  a  true  bill,  when  Mr.  Seldon,  a  noted  surgeon 
of  the  neighborhood,  heard  what  was  g'oing  on.  Suspecting 
some  great  mistake,  he  appeared  before  the  jury  and  asked  to 
see  the  skull.  Perceiving-  at  a  glance  that  the  hole  was  only 
a  natural  opening  for  the  transit  of  a  vein,  he  lost  no  time  in 
so  demonstrating  it  to  the  satisfaction  of  the  jury,  who,  there- 
upon, procured  the  honorable  discharg-e  of  the  accused. 

The  "  Quarterly  Journal  of  Foreign  Medicine  and  Sur- 
gery," alluding  to  the  importance  of  medico-legal  functions, 
says:  "It  is  such  duties,  ably  performed,  that  raise  our  pro- 
fession to  an  exalted  rank  in  the  e3"es  of  the  world;  that  cause 
the  vulgar,  who  are  ever  ready  to  exclaim  against  the  inutility 
of  medicine,  to  marvel  at  the  m^'sterious  power  by  which  an 
atom  of  arsenic,  mingled  amid  a  mass  of  confused  ingesta,  can 
still  be  detected.  It  does  more:  it  impresses  on  the  minds  of 
assassins,  who  resort  to  poison,  a  salutary  dread  of  the  great 
impossibility  of  escaping  discovery." 


The  sphere  of  the  medical  expert  is  practicallj^  coextensive 
with  civil  and  criminal  jurisprudence;   but,  as  it  would  be  im- 
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possible,  within  the  hmits  of  this  paper,  to  do  even  scant  jus- 
tice to  the  subjects  thus  embraced,  I  must  confine  mj'self  to 
some  remarl<:s  on  his  evidence  as  dehvered  in  a  court  of  law. 

Expert  testimony  beg-ins  where  ordinary  testimony  ends. 
Ordinary  witnesses  testify  to  facts  of  wliich  tliey  are  personally 
cognizant.  Their  opinions  are  not  usually  of  any  value.  But 
it  is  otherwise  with  the  expert  witness.  He  does  much  more 
than  bear  testimony  of  facts,  for  he  delivers  opinions  not  only 
on  facts  he  has  himself  observed,  but  also  on  such  as  ordinary 
witnesses  maj^  have  declared  on  oath.  His  method  of  pro- 
cedure is  like  this:  he  observes  facts,  or  listens  to  their  recital, 
weig^hing-  and  classifying"  them,  and,  after  their  due  examina- 
tion, he  then  rises  to  a  conception  of  the  general  principle  of 
which  they  ai^e  the  expression.  The  stating-  of  this  conception 
in  appropriate  language  constitutes  the  delivery  of  an  opinion. 
It  follows  that  his  function  is  judicial  as  well  as  testamentary, 
for  he  interprets  the  meaning  of  certain  medical  facts  just  as 
the  judge  on  the  bench  interprets  the  law.  His  position  on 
the  witness-stand  is  therefore  exceptional  quoad  his  testimony. 
Such  is  the  dignified  character  of  his  office,  but  necessarily  it 
has  limits,  and  with  these  it  is  his  duty  to  be  acquainted.  "  He 
should,"  writes  Prof.  Ordronaux,  "  understand  at  the  outset 
that  he  is  not  called  to  express  any  opinion  on  the  merits  of 
the  case,  that  he  has  no  proper  concern  in  its  issue,  and,  by 
Avhichever  party  called,  he  is  in  no  wise  the  witness,  much  less 
the  advocate,  of  that  side.  .  .  .  His  duties  are  properly  lim- 
ited to  gauging  the  value  of  certain  facts  as  they  appear  in 
evidence — facts  whose  importance  to  the  issue  cannot  be  de- 
termined without  his  assistance." 

The  fact,  then,  that  medical  testimony  chiefly  consists  of 
reasoned  opinions  on  statments  made  in  evidence,  and  the 
necessity  of  limiting  the  expression  of  opinion  within  definite 
bounds,  have  led  to  the  institution  of  certain  rules  by  which  it 
is  guided.  The  majority  of  these  rules  are  scattered  through- 
out an  almost  endless  succession  of  law  reports,  and  are  nearly 
inaccessible  to  all  but  students  at  law.  I  will  just  mention  a 
few,  at  the  same  time  directing  those  who  wish  to  see  refer- 
ences to  some  of  the  latest  to  the  appendix  of  Dr.  ElwelFs 
work  on  Malpractice  and  Medical  Evidence. 

First,  a  medical  witness  is  not  allowed  to  express  an  opinion 
on  facts  requiring  no  special  knowledge  for  their  comprehen- 
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sion.  Second,  he  is  not  allowed  to-  base  an  opinion  on  the 
opinion  of  another  expert. 

Third,  his  opinion  should  be  formed  on  a  personal  examina- 
tion, not  on  the  report  of  another  ph^'sician.  At  first  sig-ht  it 
may  seem  inconsistent  that  he  should  be  asked  an  opinion  on 
facts  reported  b}'  common  witnesses,  but  debarred  from  giv- 
ing- one  if  based  on  the  statements  of  qualified  men.  But  the 
discrimination  is  due,  no  doubt,  to  the  statement  of  the  com- 
mon Avitness  being-  rendered  under  oath. 

Fourth,  it  has  been  ruled — and  this  corroborates  what  I 
have  lately  said  reg-arding-  the  importance  of  putting  in  prac- 
tice a  certain  classification  of  medical  testimony — that  a  medi- 
cal witness  is  not  competent  to  deliver  an  opinion  on  in- 
sanity unless  he  has  had  experience  in  the  treatment  of  this 
disease.  The  wisdom  of  this  decision  will  be  obvious  to  all 
who  appreciate  the  many  and  great  difficulties  which  beset 
the  diagnosis  of  some  forms  of  insanity. 

Fifth,  "A  medical  witness  may,  when  the  issue  is  sanity  or 
insanity,  be  asked  whether  such  and  such  appearances,  proved 
by  other  witnesses,  are,  in  his  judgment,  symptoms  of  insanity; 
but  he  cannot  be  asked  if  the  act  with  Avhich  the  defendant  is 
charged  is  an  insane  act;  for  this  is  a  fact  to  be  decided  by 
the  jury." 

Sixth,  the  expert  must  be  confined  in  the  expression  of 
opinion  to  the  subject  on  which  he  has  special  knowledge. 

As  time  passes  and  many  things  remain  to  be  said,  I  must 
beg  you  to  be  content  with  this  very  meagre  outline  of  the 
sphere  of  medical  testimony,  and  to  permit  me  to  pass  imme- 
diately to  the  second  division  of  my  subject — the  rights  of 
the  medical  expert. 

IL 

First  of  these  in  order  is  his  right  to  compensation  for  his 
time,  labor,  and  opinion.  This  is  generally  conceded  by  courts 
of  law,  on  the  common-sense  ground,  I  suppose,  that  as  his 
time,  labor,  and  opinion  are  his  capital,  no  one  has  a  right  to 
use  them  without  returning  interest.  The  opposite  view 
implies  communism  to  that  extent.  But,  though  conceded  b}^ 
the  courts,  there  is  popular  prejudice  against  it,  and  it  is  com- 
monly objected  to  medical  men  that  they  are  actuated  by 
mercenary  motives  in  requiring  compensation  for  their  testi- 
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mony.  Adopting-  the  prevalent  fallacy,  pos^  lioc  ergo  propter 
hoc,  they  who  make  this  charg-e  have  inferred,  from  the  fact 
that  medical  men  do  receive  money  for  their  testimonj^,  the 
opinion  that  therefore  they  sell  their  testimony  for  money. 
The  charge  would  be  a  very  serious  one  if  true.  But,  in  my 
opinion,  it  could  not  be  wider  of  the  truth.  I  don't  believe 
money  is  the  prize  which  medical  men  seek  in  ascending  the 
witness-stand.  Nor,  to  take  lower  ground,  do  I  think  the  or- 
dinary compensation  sufficient  of  itself  to  tempt  anywise  mem- 
ber of  the  profession  into  undergoing  the  slow  torture  of  a 
trial  and  "the  law's  delays."  The  desire  of  fame  may  indeed 
influence  some,  though,  I  think,  not  many,  and  these  perhaps 
only  once  in  a  lifetime,  or  until  they  cease  to  be  novices  to  the 
situation.  I  really  believe,  despite  the  cynical  sneer  which  the 
announcement  may  cause  among  "  dollar-g-etters,"  that  the 
motives  actuating-  medical  experts  who  enter  upon  this  posi- 
tion are  love  of  scientific  investigation,  sense  of  moral  duty, 
and  zeal  for  truth  and  fair  play.  But,  waiving-  this  paltry  ob- 
jection aside,  is  there  any  sound  reason  why  medical  experts 
should  not  be  paid  for  the  labor,  time,  and  trouble  they  take 
in  aiding-  judical  investigations  ?  Let  me  dismiss  the  subject 
by  a  quotation  from  a  manly  letter  addressed  by  Dr.  Ham- 
mond to  the  "  New  York  Tribune  "  of  May  24th,  1870.  "  While," 
he  wrote,  "  I  hold  it  to  be  my  duty  as  a  good  citizen  to  testify  at 
any  sacrifice  to  facts,  my  opinions  are  my  own,  and  I  will  not 
g-ive  them,  unless  I  please,  without  a  remuneration  in  some 
degree  commensurate  with  the  time  and  labor  spent  in  their 
elaboration."  It  only  remains  for  me  to  say  that  tlie  fee 
should  be  stipulated  for  before  the  opinion  is  given  or  the 
cross-examination  begins,  for,  once  it  is  allowed  to  pass  into 
the  res  gestas  of  the  trial  without  this  proviso,  the  witness 
ceases  to  have  any  right  of  property  over  it. 

Second.  The  medical  expert  has  a  rig-lit  to  the  courtesy  of 
counsel.  Sometimes,  I  fear  it  must  be  said,  counsel  shows 
him  little  consideration.  A  certain  degree  of  hostile  criticism 
is  usually  to  be' expected  from  lawyers  in  the  interests  of  their 
clients,  but  it  is  too  often  carried  beyond  the  bounds  of  mod- 
eration. It  may  insure  a  lawj^er's  triumph  to  belittle  the 
expert  in  the  opinion  of  the  court,  or  it  may  onduce  to  the 
success  of  his  cause,  but  there  are  other  and  more  honorable 
means  for  securing-  these  ends  short  of  assailing  a  physician's 
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reputation.  We  may  indeed  find  a  reason  for  the  latitude 
allowed  to  lawyers  in  this  particular,  in  the  fonowing-  words 
from  Chief-Justice  Earl,  of  the  Eng-lish  bench:  "The  law 
trusts  the  advocate  with  a  privilege  in  respect  to  the  liberty 
of  speech  which  is  in  practice  bounded  by  his  own  sense  of 
duty;^'  for  "he  may  have  to  speak  upon  subjects  concerning- 
the  deepest  interests  of  social  life,  and  the  innermost  feelings 
of  the  soul."  But  that  this  liberty  is  limited,  if  not  by  the 
patience  of  the  court,  at  least  b^^  moral  considerations,  is  a 
truism  on  which  it  would  be  waste  of  time  to  dwell.  It  is  a 
nice  point  in  casuistry  to  determine  how  far  a  lawyer  may  g-o 
before  overstepping"  the  limits  of  his  extended  and  even  elastic 
privileges.  But  this  much  is  certain,  that,  even  before  he 
reaches  the  imposed  limit  which  debars  him  from  aspersing" 
the  character  of  a  witness,  he  may  trench  on  dang-erous 
g"round,  as,  for  instance,  when,  in  his  address  to  the  jur^',  he 
so  misstates  or  distorts  the  medical  evidence  as  to  make  it 
appear  other  than  what  it  is.  Examples  of  such  unfairness 
have  fallen  within  the  experience  of  most  medical  men  who 
have  appeared  in  the  capacity  of  witnesses.  They  are  far 
from  being-  excusable  on  the  ground  that  the  lawyer  is  not 
bound  by  the  oath  of  the  witness  to  speak  the  truth,  because 
his  relations  to  his  client  neither  absolve  him  from  the  higher 
law  nor  from  respect  to  health}^  public  opinion.  I  may  further 
remark  that  the  heat  eng-endered  by  a  closely-contested  case 
may  palliate,  if  it  does  not  excuse,  the  faults  of  lawyers  now 
under  consideration,  but  there  is  no  such  apology  for  the  con- 
duct of  judg-es  who  allow  scientific  testimony  to  be  indecor- 
ously handled.  They  seem  prone  to  forg-et  that  the  process  of 
"  brow-beating,"  to  which  medical  witnesses  have  to  submit, 
often  defeats  the  very  object  of  judicial  investigations.  This 
view  may  be  supplemented  by  some  remarks  on  the  difficulties 
natural  to  the  position  of  the  medical  witness,  which  I  find  so 
well  put  in  Paris  and  Fonblanque's  "  Medical  Jurisprudence  " 
that  I  shall  not  apologize  for  g-iving-  them  in  their  ow^n  words  : 
"A  scientific  witness  fully  acquainted  with  the  subject  in  dis- 
pute, and  by  particular  knowledge  well  qualified  to  inform  the 
court  on  the  most  important  points,  is  too  frequently  rendered 
miserable  in  himself  and  absolutely  ineffective  to  the  ends  of 
justice  by  the  diffidence  which  a  man  of  real  acquirement  gen- 
erally feels  when  impressed  at  once  by  the  novelty"  of  his  situ- 
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ation,  .  .  .  the  importance  of  the  duty  which  he  is  about  to 
perform,  and  consciousness  that  the  truths  he  is  about  to 
utter  may  be  obscured,  suppressed,  or  perverted  by  technical- 
ities for  which  he  is  unprepared  with  any  defence.  .  .  .  We 
do  not  mean  to  arraign  the  present  forms  of  examination  in 
general  when  we  assert  that  some  abuse  in  practice  too  fre- 
quently places  the  medical  witness  in  as  painful  a  situation  as 
if  he  were  himself  a  criminal."  I,  on  the  contrary,  believe  that 
the  "  present  forms  of  examination "  may  very  justl}^  be  ar- 
raigned, and  that  they  are  susceptible  of  improvement.  At 
the  same  time  let  me  hasten  to  state  my  conviction  that  the 
number  of  lawyers  who  abuse  their  privilege  is  few  as  com- 
pared with  the  many  who  do  not.  I  have  entered  my  protest 
against  the  length  to  which  some  go,  and.  all,  perhaps,  think 
they  have  a  right  to  go;  but,  this  much  being  said  in  the 
kindliest  spirit  to  our  legal  friends  (and  I  wish  some  lawyer 
would,  arise  in  this  assembly  and  point  out  the  deficiencies  in 
the  conduct  of  medical  men  viewed  from  the  stand-point  of 
the  legal  profession),  I  will  now  add  my  belief  that  medical 
witnesses  are  treated,  as  a  rule,  with  high  consideration  by 
counsel,  and  that,  xery  properly,  the  more  important  and  in- 
fluential they  are  the  greater  is  the  deference  paid  to  them. 
This,  I  repeat,  is  very  proper,  but  I  must  beg  them  to  keep  a 
corner  in  their  hearts — a  cynic  might  say  a  corner  in  their 
pockets,  it  being  a  popular  error  that  lawj^ers  have  no  hearts 
— for  the  humbler,  though  perhaps  equally  worthy,  members 
of  my  profession.  There  is,  let  me  say,  a  tendency  to  pay  ex- 
clusive deference  to  those  whose  reputations  have  impressed 
us  with  feelings  of  respect  and  reverence.  We  often  pride 
ourselves  on  a  sort  of  intimacy  with  people  whose  names  are 
spoken  with  admiration  in  the  public  places,  though  we  may 
have  had  no  personal  intercourse  with  them.  We  are  all, 
indeed,  lawj^ers  as  w^ell  as  others,  given  to  undue  reverence  for 
authority.  And  so  it  results  that  exclusive  and,  I  had  almost 
said,  obsequious  deference  is  paid  to  Professors  A  and  B  be- 
cause they  happen  to  be  considered  the  major  lights  of  their 
profession;  so  much  so,  that  if  a  scientific  man  who  has  put 
his  light  under  a  bushel,  but  who  also  may  be  just  as  compe- 
tent, is  induced  to  confront  the  opinions  of  these  others,  we  are 
tempted  to  conceive  a  contempt  of  his  mental  calibre  and  to 
regard  him  as  one  of  the  too  numerous  conceited  individuals 
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who  "  rush  in  where  ang-els  fear  to  tread."  Well,  who  will 
affirm  that  counsel  is  exempt  from  this  same  failing;  and  does 
it  not  explain  why  medical  witnesses  who,  though  able  and 
learned,  may  not  have  had  their  talents  trumpeted  abroad, 
meet  sometimes  so  little  consideration  at  their  hands  ?  This 
is  a  petty  grievance  to  be  sure,  but  it  deserves  a  remedy,  and 
this  I  think  is  to  be  found  in  more  intimate  intercourse  be- 
tween the  members  of  the  two  professions.  For,  lawyers  and 
ph^'sicians  cannot  long  associate  together  without  great 
mutual  benefit,  and  without  discovering  among  themselves 
much  latent  ability  requiring  onlj'  the  stimulus  of  contact  to 
be  quickened  into  life.  But  intercourse  should  not  be  confined 
to  these  meetings.  The  leading  members  of  this  association 
would  confer  no  small  boon  on  both  professions  by  encourag- 
ing tbat  social  communion  among  them  which  is  the  cement 
of  all  good  understanding  and  friendship.  The  benefits  of  such 
an  intercourse,  full,  free,  and  untrammelled  by  the  forms  of 
our  society"  reunions,  would  flow  out  on  all  sides,  increasing 
the  amenities  of  life,  and  otherwise  contributing  to  the  general 
benefit. 

Third.  The  medical  witness  is  entitled  to  have  questions 
put  to  him  in  a  clear,  intelligible  form.  The  unintelligibility 
of  many  of  these  is  a  subject  of  surprise  and  comment  among 
medical  men.  The^^  complain  that  thej^  often  betray  such  a 
want  of  precision  that  the  medical  witness  is  puzzled  how  to 
make  sense  out  of  them.  The  reason  seems  to  me  obvious 
enough.  It  is  almost  as  difficult  to  put  a  sensible  and  precise 
question  as  to  frame  a  guarded  answer.  Both  acts  require  an 
intimate  knowledge  of  the  subject  on  which  the  examination 
is  to  be  conducted,  based  on  a  systematic  preliminar3"  training 
in  its  elementary  principles.  It  is  not  reasonable  to  expect 
that  men,  however  intellectual  and  studious,  can  supply  de- 
ficiencies in  this  respect  by  a  few  weeks',  or  even  months', 
cramming  for  a  trial.  Indeed,  the  real  wonder  is  that  counsel 
succeed  so  well,  considering  all  the  disadvantages  under 
which  they  labor.  In  pointing  out  these  things  to  our  legal 
friends  I  am  quite  sure  we  have  no  intention  of  assuming  airs 
in  their  presence.  Such  pretension  would  indeed  be  verj^  ab- 
surd, for  there  are  points  of  culture  in  which  the  advantage  is 
conspicuoush^  on  the  side  of  the  legal  profession.  I  might  in- 
stance the  faculties  of  argument  and  expression — of  dialectic. 
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in  a  word. — arts  in  whicli  medical  men  are  usually  deficient, 
but  which  are  the  necessary  qualifications  of  the  lawyer. 
Various  remedies  might  be  suggested  for  this  defect  of  ques- 
tioning, the  most  effectual  of  which  I  will,  however,  reserve 
for  a  future  part  of  this  paper.  But  for  the  present  I  will 
mention,  as  a  good  empirical  reform,  the  employment  of  medi- 
cal men  to  assist  in  preparing  the  medical  parts  of  lawyer's 
briefs. 

Fourth.  The  right  to  use  memoranda,  conceded  to  all 
witnesses,  is  particularly  necessar}^  to  medical  men,  whose 
investigations  are  frequently  of  a  nature  too  complex  to  be 
accurately  reproduced  without  them.  It  is  one  of  the  wonders 
about  the  human  mental  constitution  that  impressions,  fading 
in  the  excitement  of  engrossing  occupations,  are  so  quickly 
resuscitated  by  artificial  aids.  One  of  the  most  effectual  of 
these  is  a  written  document,  which,  though  not  received  by 
courts  as  a  substitute  for  memory,  is  permitted  as  an  aid  to 
recall  the  past.  It  is  immaterial  whether  the  memoranda  are 
made  by  the  witness  himself  or  to  his  dictation,  by  an  assist- 
ant, provided  thej^  be  taken  at  or  soon  after  the  investigation, 
for  with  each  succeeding  day's  dela^^  their  reliability  is  more 
and  more  w^eakened.  In  drawing  up  memoranda  we  cannot 
be  too  exact  in  attending  to  facts  and  dates.  These  require 
to  be  recorded  with  scrupulous  accuracj^  As  regards  facts 
they  should  be  conscientiously^  set  down  as  they  appear;  and 
too  many  precautions  cannot  be  taken  against  the  besetting 
error  of  mixing  them  up  with  inferences.  The  golden  rule 
would  seem  to  be  to  state  the  facts  first  and  the  inferences 
last ;  to  state  the  facts  fully  and  the  inferences  cautiously. 

III. 

The  obligations  of  medical  experts,  which  I  will  next  con- 
sider, are  divisible  under  three  chief  heads :  1.  His  obligations 
to  courts  of  law;  2.  To  medical  science;  3.  To  his  professional 
brethren.  The  last  of  these  will  form  a  heading  for  some  gen- 
eral observations  on  the  duties  of  medical  men  toward  those 
of  their  profession  wlio  are  defendants  in  suits  for  malpractice. 
The  three  will  be  considered  in  the  order  above  stated : 

1.  His  Obligations  to  Courts  of  Law.— In  many  cases  re- 
quiring legal   investigation  the   coroner's   court  is  the  first 
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before  which  a  medical  witness  is  summoned.  The  laws  of 
this  State  "make  it  the  duty  of  coroners  to  summon  a  medical 
witness/'  to  be  present  at  inquests.  "And  it  shall  be  the  dutj^ 
of  every  coroner  to  cause  some  surgeon  or  physician  to  be 
subpoenaed  as  a  witness  upon  the  taking-  such  inquest,"  says 
the  statute  (vol.  iii.,  p.  103G,  "  Revised  Statutes  of  New  York  ''), 
It  declares  that  physicians  so  summoned  shall  be  liable  to  the 
same  penalties  if  they  refuse  to  attend  as  are  provided  in  other 
courts,  and  yet,  by  an  extraordinary  omission,  it  affirms  nothing- 
in  reg-ard  to  their  compensation.  Now,  thoug:h  it  may  be  a 
little  out  of  place,  I  must  observe  that,  for  consistency's  sake 
alone,  their  labor  should  be  compensated  here  as  in  other 
courts.  The  character  of  the  service  is  precisely  the  same. 
That  its  remuneration  should  be  a  recog-nized  thing-  in  one  and 
not  in  the  other  court  is,  to  say  the  least,  evidence  of  a  very 
unsatisfactory  state  of  the  law  on  the  subject.  A  more  just 
and  rational  provision  is  made  m  the  British  possessions, 
thoug-h  by  no  means  an  adequate  one.  But,  at  all  events,  it 
has  the  merit  of  greater  consistency.  There  medical  witnesses 
receive  from  town  or  county  a  fee  of  five  dollars  for  expert 
testimony  given  before  a  coroner's  court,  and  ten  dollars  if  re- 
quired to  make  a  post-mortem  examination.  I  fear  time  will 
not  permit  me  to  enter  into  details  reg-arding-  the  physician's 
duties  at  coroners'  inquests.  I  must  content  myself  with  re- 
ferring to  Taylor's  and  Beck's  manuals  for  most  that  is  re- 
quired to  be  known  on  the  subject.  Suffice  it  to  remark  here 
that  he  should  be  very  circumspect  regarding-  the  opinion  he 
gives  at  the  inquest,  both  on  account  of  its  paramount  influ- 
ence with  the  coroner's  jury,  who  look  to  it  sometimes  for 
sole  direction,  and  of  the  severe  criticism  it  must  underg-o  in 
the  higher  courts. 

The  question,  whether  a  medical  man  can  be  compelled  to 
appear  in  court  as  a  skilled  witness  against  his  will,  comes 
next  in  this  section.  The  general  opinion  is  in  the  affirmative, 
though,  as  we  shall  see,  there  is  not  unanimitj^  among-  the 
judicial  decisions  on  the  subject.  I  speak  of  skilled  witnesses, 
because  only  in  reference  to  such  has  any  doubt  existed,  all 
citizens  being-  oblig-ed  to  g-ive  evidence  in  courts  of  law  as  or- 
dinary witnesses.  The  usual  mode  of  summons  is  by  subpoena, 
which  is  a  positive  command  obliging  obedience  under  pain  of 
certain  specified  penalties.    It  was  indeed  held  at  one  time 
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that  this  command  was  bmding"  on  ordinary  witnesses  Only; 
that  medical  experts  being",  as  it  were,  extraordinary  witnesses, 
could  not  or  should  not  be  compelled  to  attend  court  against 
their  will.  This,  in  fact,  was  the  opinion  of  Lord  Campbell  in 
Betts  vs.  Clifford,  Warwick  Assizes  (quoted  in  Taylor's  "Medi- 
cal Jurisprudence").  He  held  that  "a  scientific  witness  was 
not  bound  to  attend  upon  being  served  with  a  subpoena,  and 
he  ou^ht  not  to  be  subpoenaed.  If  the  witness  knew  any 
question  of  fact  he  might  be  compelled  to  attend,  but  could 
not  be  compelled  to  give  his  attendance  to  speak  to  matters 
of  opinion."  Prof.  Ordronaux,  in  a  foot-note  to  his  able  work 
on  the  "Jurisprudence  of  Medicine,"  sugg-ests  that  Lord 
Campbell's  language  could  not  have  been  accurately  reported, 
because,  "  in  the  first  place,  it  has  never  been  admitted  to  be 
within  the  discretion  of  any  person  to  disobey  the  subpoena  of 
a  court  within  whose  jurisdiction  he  may  chance  to  be.  .  .  . 
In  the  second  place,  even  if  told  the  purpose  of  his  examina- 
tion, he  can  exercise  no  choice  in  the  matter  of  his  attendance, 
unless  he  could  show  that  he  was  neither  a  competent  or  or- 
dinary witness,  nor  an  expert;  but,  as  he  can  never  know  this 
absolutely  in  advance,  it  is  certainl}^  made  his  duty  to  obey 
the  subpoena."  Although  this  is  not  merely  the  most  likely 
but  the  only  logical  view  of  the  matter,  being-  also  what  our 
law-courts  would  generally  assent  to,  yet  I  find  the  old  opinion 
reaffirmed  by  Mr.  Justice  Sprague,  of  the  United  States  Dis- 
trict Court.  The  question  was  as  to  the  right  of  said  court  to 
compel  the  attendance  of  an  interpreter  who  had  disobe3-ed  a 
subpoena.  After  stating-  that  on  a  former  occasion  he  had 
refused  "  to  issue  process  of  arrest  in  such  cases,"  he  proceeded 
to  say:  "When  a  person  has  knowledge  of  any  fact  pertinent 
to  an  issue  to  be  tried,  he  may  be  compelled  to  attend  as  a 
witness.  In  this  all  stand  upon  equal  ground.  But  to  compel 
a.  person  to  attend  merely  because  he  is  accomplished  in  a 
particular  science,  art,  or  profession,  would  subject  the  indi- 
vidual to  be  called  upon  in  every  case  in  which  any  question 
in  his  department  of  knowledg-e  is  to  be  solved." — (In  re 
Koelker,  1  Sprague  Dec,  276,  from  Appendix  to  ElwelFs  "Mal- 
practice and  Medical  Evidence.")  Thus  unsettled  stands  the 
question.  We  may  say  of  the  controversy  upon  this  question 
what  Curran  remarked  about  an  indefinite  speech,  that  "it 
begins  at  a  point  and  goes  on  widening-  and  widening-  until  it 
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fairh"  puts  the  question  out  altogether."  In  this  as  in  other 
circumstances,  however,  we  will  find  prudence  the  better  part 
of  valor.  It  will  be  at  least  expedient  for  us  to  obej'  the  sum- 
mons, even  though  issued  by  so  indulg-ent  a  judge  as  Mr. 
Justice  Sprag'ue. 

2.  His  Obligations  to  Medical  Science. — The  medical 
expert  in  a  court  of  law  occupies  the  distinguished  and  re- 
sponsible position  of  representative  and  exponent  of  the  most 
advanced  ideas  and  most  recent  improvements  in  medical 
knowledg'e.  It  is  hence  requisite  that  he  be  well  learned  not 
only  in  the  fundamental  branches  of  medical  science,  but  also 
in  the  latest  researches  and  most  improved  methods  of  in- 
vestig-ation.  This  proposition  is  so  obvious  and  reasonable 
that  the  bare  statement  of  it  should  suffice.  But  something* 
further  is  requisite  to  constitute  what  is,  in  the  broad  sense  of 
the  term,  a  g'ood  witness,  and  a  fit  representative  of  the  medi- 
cal science  of  the  day.  If  this  knowledge  is  to  be  made  effec- 
tual it  must  be  assisted  by  two  important  acquisitions,  namely, 
by  powers  of  observation  and  by  faculties  of  reasoning*  cor- 
rectly on  the  facts  observed.  To  these  must  be  added  an 
amount  of  practical  experience  sufficient  to  enable  him  to 
bring"  this  knowledge  to  bear  on  the  points  under  investigation. 
According  to  the  deg-ree  of  proficiency  in  these  things  will  the 
reputation  and  usefulness  of  the  medical  witness  be  affected 
for  good  or  evil,  and  hence  they  deserve  to  be  seriousl}^  con- 
sidered. 

Medical  men — in  matters  relating"  to  the  sick,  such  quick 
observers — are,  when  summoned  to  act  in  an  unusual  capacity, 
like  people  generally,  liable  to  overlook  valuable  facts.  This 
defect,  of  which  we  are  all  more  or  less  conscious,  is  partlj^ 
occasioned,  I  think,  by  undue  concentration  of  the  mental 
faculties  upon  purely  professional  subjects.  The  mind,  ab- 
sorbed in  this  one  pursuit,  is  not  free  to  receive  new  impres- 
sions; or  it  becomes  imprisoned  in  its  own  conceits,  and  a  nar- 
row, pedantic  character  is  the  result.  Part  of  the  defect  is 
also  due  to  neglect  of  discipline  and  self-culture.  But  b^^  far 
the  greatest  portion  is  the  result,  I  feel  convinced,  of  the 
educational  system  pursued  in  our  medical  schools.  With  the 
great  defects  of  that  system,  as  a  whole,  I  have  not  now  to  do. 
The  remarks  which  I  am  about  to  make  relate  immediately  to 
that  department  of  it  called  medical  jurisprudence.     Let  me 
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say,  on  the  general  question,  that  I  am  wholly  in  accord  with 
those  medical  reformers  who  urge  upon  our  attention  the  ad- 
vantages of  giving  this  system  much  more  of  a  practical  char- 
acter. I  think  they  are  entitled  to  our  gratitude  for  pointing 
out  its  incompetency  to  fit  medical  men  for  the  ever-widening 
circle  of  duties  imposed  upon  them  by  the  exigencies  of  modern 
society.  If  we  were  to  judge  by  the  system  they  so  earnestly 
condemn,  we  would  be  forced  to  believe  that  physicians  and 
surgeons  have  no  other  duties  apart  from  writing  prescriptions 
and  setting  broken  bones,  for  it  unaccountably  neglects  that 
essential  practical  instruction  which  they  should  have  as  nec- 
essary preparation  for  the  important  functions  they  may  be 
called  upon  to  discharge  to  the  State  in  presence  of  an  exact- 
ing and  critical  public.  As  a  particular  instance  of  this  defect, 
let  me  point  to  the  practice  of  confining  tuition  in  medical 
jurisprudence  to  dry  theoretical  disquisitions,  given  at  the  fag- 
end  of  a  curriculum,  and  offered  as  a  substitute  for  that  prac- 
tical instruction  which  is  of  far  greater  value.  How  nearly 
fruitless  these  lectures  are  the  experience  of  every  student 
who  has  been  schooled  in  the  art  of  acquiring  knowledge  under 
difficulties  will  tell  him.  I  do  not  think  I  exaggerate  the  de- 
fects of  this  kind  of  instruction,  when  I  say  that,  of  the  num- 
bers of  aspiring  young  men  annually  turned  out  by  our  medi- 
cal colleges,  ninetj^-flve  per  cent  have  no  practical  knowledge 
of  legal  medicine;  hardly  one,  if  brought  face  to  face  with  an 
accidental  death  or  wounding,  would  know  how  to  apply  the 
meagre  theoretical  knowledge  he  has  received  from  his  lectures 
and  his  text-book ;  hardly  one  would  make  a  respectable  display 
of  what  he  does  know  if  asked  to  perform  an  autopsy  or  give 
a  statement  to  a  coroner's  ]\XYy. 

We  pride  ourselves,  and  to  a  certain  extent  justly,  on  the 
superiority  of  our  institutions  of  learning;  but  in  all  that  re- 
lates to  the  practical  application  of  knowledge,  and  particu- 
larly medical  knowledge,  to  the  service  of  the  State,  we  are,  I 
really  believe,  behind  what  some  of  us  might  choose  to  call 
"the  effete  monarchies"  of  Europe.  Let  me  instance,  as  an 
example  of  what  we  might  profitably  imitate,  the  school  of 
legal  medicine  attached  to  the  University  of  Berlin,  wherein 
each  student  who  desires  it  receives  practical  instruction  in 
medical  jurisprudence,  enjoying*  opportunities  of  examining 
the  living,  of  making  autopsies,  of  analyzing  poisons,  of  essay- 
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iiig-  the  rig'ht  methods  of  applying-  various  tests,  such  as  those 
required  to  ascertain  the  modes  of  death  of  infants — in  a  word, 
of  putting"  to  practical  use  the  discourses  heard  in  the  lecture- 
room.  The  Austrian  system,  if  I  am  correctly  informed,  is, 
or  was  equally  g'ood,  and  the  French,  thougii  deteriorated 
within  the  last  fifty  years,  and  now  much  more  defective  than 
need  be,  is  still  better  than  any  either  England  or  America 
can  lay  claim  to.-  Many  stanch  supporters  of  the  constitu- 
tional freedom  and  liberal  institutions  of  Britain  have  deplored 
her  deficiencies  in  this  respect.  Dr.  Gordon  Smith,  for  exam- 
ple, in  the  course  of  his  work  entitled  the  "Analysis  of  Medical 
Evidence,"  earnestly  insists  on  the  necessity  for  a  law  de- 
manding' more  special  qualifications  for  medical  witnesses, 
accompanying,  however,  his  recommendations  with  a  super- 
fluous note  of  national  g-lorification.  "  Thoug-h,"  he  writes, 
"one  of  the  last  of  his  countrymen  who  would  wish  to  see  the 
customs  and  institutions  of  Great  Britain  shaped  according- to 
foreign  patterns,  we  might  take  a  hint  from  and  improve 
upon  their  practice."  Truly,  and  we  also  in  America,  over- 
looking this  appeal  to  national  vanity,  may  take  a  hint  from, 
and,  at  least,  try  to  "improve  upon  their  practice."  That 
there  is  ample  room  for  improvement  is  evident  from  this  one 
fact,  that  we  are  to  this  day  nearly  as  deficient  as  the  English 
were  three-fourths  of  a  century  ag'O,  when  even  John  Hunter 
had  to  deplore  to  his  class  his  want  of  sufficient  medico-legal 
training,  accusing  himself  of  incompetency  at  the  trial  of  Sir 
Theodosius  Boughton.  It  is  mere  folly  to  expect  that,  because 
a  youth  has  g'one  successfully^  through  the  ordinary  medical 
curriculum,  he  will  be  fitted  to  discharge  the  important  duties 
of  a  witness  in  a  court  of  law.  For,  though  his  professional 
learning  is  essential  to  him  here  as  elsewhere,  yet  the  demands 
of  the  position  are  so  exceptional — have  so  much  to  do  with 
applied  science  and  a  knowledge  of  circumstances  which  do 
not  occur  in  his  routine  experience — that  a  training  over  and 
above  what  is  purely  medical  is  necessary  to  him.  I  will  ven- 
ture to  assert  as  much  of  the  legal  profession,  for  I  think  that, 
had  they  the  advantages  of  this  practical  education,  we  should 
hear  at  least  fewer  complaints  from  medical  men  respecting 
their  defective  method  of  examining*  medical  experts.  But,  to 
be  valuable,  the  education  must  be  unmistakably  practical  or 
experimental.    Among  those  who  see  and  lament  the  great 
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defects  of  our  present  system  of  medico-legal  tuition,  the  im- 
pression prevails  that  its  proper  remedy  will  be  found  in  the 
more  universal  establishment  of  chairs  of  medical  jurispru- 
dence in  our  medical  colleges.  Noav,  though  this  proposition 
is  undoubtedly  good,  though  it  cannot  be  questioned  that  such 
chairs  are  of  great  value  and  worthy  your  esteem,  I  will  not 
allow  that  they  are  the  sole  and  sufficient  remedy  for  the  evil 
complained  of.  I  believe  nothing  will  do  short  of  a  real,  prac- 
tical school  of  legal  medicine,  alive  to  the  medico-legal  issues 
of  the  day,  with  its  morgue,  its  laboratory,  its  appliances,  its 
medical  and  law  libraries,  its  physicians  to  teach  the  funda- 
mental branches  of  medicine,  and  its  lawyers  to  expound  the 
elementary'  principles  of  jurisprudence.  We  know  how  valu- 
able such  a  course  of  instruction  would  be  to  ourselves;  and 
if,  as  Sir  Edward  Coke  has  said,  "Some  knowledge  of  every 
science  and  art  is  not  onl^'  useful  but  even  necessary  "  to  law- 
yers, we  can  estimate  the  essential  service  it  would  be  to  them. 
Consider,  again  the  value  of  such  a  school  of  legal  medicine  in 
the  instruction  of  public  functionaries  such  as  coroners,  and  in 
fitting  them  for  the  duties  of  their  important  office.  No  rea- 
sonable man  can  doubt  the  advantages  which  would  accrue  to 
the  whole  community  if  all  candidates  for  the  coronership 
were  required  to  have  a  good  grounding  in  the  essential  prin- 
ciples of  law  and  medicine.  It  is  a  conviction  with  many 
whose  judgments  are  entitled  to  great  respect,  that  coroners 
should  be  medical  men;  and,  taking  things  in  the  chaotic 
shape  in  which  we  find  them,  there  ougiit  to  be  no  doubt  about 
the  truth  and  proprietj^  of  this  assertion.  Certainly,  in  the 
present  total  absence  of  instruction  for  laymen  in  the  impor- 
tant duties  of  the  coroner's  office,  medical  men  are  the  only 
persons  at  all  competent  to  fill  the  position.  Under  our  pres- 
ent sj'stem— if  system  it  is  worthy  of  being  called — coroners 
do  not  understand  their  duties,  and  consequently  the}^  do  not 
fulfil  them.  This  is  no  novel  complaint,  for,  though  seldom 
spoken  openly  or  where  it  can  awaken  serious  thoughts  among 
the  masses,  it  is  often  repeated  from  mouth  to  mouth.  Still 
it  has  been  publicly  ventilated.  Among  others  I  may  mention 
Dr.  Semmes  as  having  called  attention  to  it  in  a  report  to  the 
American  Medical  Association,  pointing  out  the  slovenly  man- 
ner in  which  inquests  are  conducted  in  the  United  States; 
charging  that  tYiej  are  hastily  gone  through,  incomplete  and 
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valueless,  and  that  the  action  of  juries  in  loosely  inspecting' 
the  dead  is  ''  scarcely  a  formal  compliance  with  the  law."  Dr. 
Beck  also,  in  his  work  on  medical  jurisprudence,  declares, 
"  That  the  duties  of  this  ofla.ce  are  imperfectly  understood,  and 
often  most  neg'lig-ently  performed,  hardly  admits  of  a  doubt. 
The  individuals  appointed  are  frequentlj"  unfit  for  the  situa- 
tion, both  from  habit  and  education,  while  the  jury  are  too 
commonh'  desirous  of  hurrying"  through  the  investigation." 

It  is  not  to  be  supjDosed  that  the  scheme  of  education  here 
advocated  would  cure  all  the  evils  of  our  coroners'  courts,  of 
which  there  is  so  much  complaint,  for  many  are  no  doubt  the 
result  of  abuses  which  slowly  adhere  to  all  institutions,  as 
barnacles  gather  round  the  good  ship's  bottom;  but  it  would 
remedy  some  of  the  most  flagrant  of  them,  and  contribute 
largely  toward  increasing-  the  efficiency  of  this  branch  of  our 
criminal  service. 

The  necessity  of  this  special  training-  being-  conceded,  there 
are  other  qualifications  necessary  to  medical  experts,  concern- 
ing- which  a  few  words  may  be  spoken.  There  are  two  minor 
distinctions  among-  medical  men  considered  as  possible  exjDert 
witnesses,  one  based  on  acquired,  the  other  on  innate  qualities. 
One  is  the  full  result  of  the  special  education  we  have  just 
been  considering-;  the  other  comes  from  the  possession  of  dis- 
tinctive natural  powers.  This  insures  a  well-conducted  wit- 
ness, that  one  who  is  well  informed.  It  is  difficult  to  define 
what  the  innate  peculiarities  are,  but  the^^  help  to  make  much 
of  the  difference  between  even  well-instructed  medical  men, 
when  they  appear  on  the  witness-stand;  for,  I  may  remark 
in  passing*,  not  all  even  well-versed  medical  men  pass  success- 
fully through  the  forms  of  an  examination  in  this  place.  It  is 
one  thing  to  be  a  sound  practitioner,  and  quite  another  to  be 
a  good  expert  witness,  because  the  kind  of  knowledge  neces- 
sary to  make  a  g-ood  witness  is  special  over  and  above  w^hat 
is  required  for  a  good  practitioner.  The  innate  or  natural 
peculiarities  of  which  I  speak  are  due  to  temperament  and  habit 
of  mental  discipline.  The  t^emperament  of  some  men  is  such 
that,  despite  accurate  information,  they  are  failures  on  the 
witness-stand  by  reason  of  an  unconquerable  nervousness  the 
moment  they  encounter  counsel  in  a  cross-examination.  Others 
lack  the  logical  faculty  of  drawing  proper  inferences  from 
facts,  and  again  others  lose  presence  of  mind  altog-ether. 
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From  all  that  I  have  now  stated  on  this  miportant  branch 
of  the  subject  it  maj'  be  inferred  that  the  following-  qualities 
are  necessary  in  a  good  medical  Avitness,  namely,  a  thorough 
practical  training",  the  logical  faculty,  and  a  well-balanced 
temperament. 

The  medical  witness  thus  equipped  has  various  important 
duties  to  perform.  The  questions  on  which  he  is  called  to 
pronounce  "  are  vast  and  unlimited  in  their  range,  and  many 
of  them  soundless  in  their  depths."  He  owes  it  to  the  cause 
of  justice  above  all  else  to  thoroughly  inform  himself  on  all 
the  points  of  the  case  submitted  to  him.  This  means  that  he 
should  avail  himself  of  all  the  steps  for  arriving  at  the  truth. 
What  these  steps  are  will  depend  on  the  nature  of  the  in- 
quiry, but  it  is  of  great  importance  to  the  interests  committed 
to  him  that,  before  using  them,  he  should  have  divested  his 
mind  of  all  prepossessions  respecting  the  merits  or  complexion 
of  the  case  submitted  to  him.  This  is  avowedly  difficult,  for 
the  following  reasons:  First,  the  prevailing  practice  of  the 
dail3^  journals,  who  prejudge  the  merits  of  cases,  and  who, 
wittingly  or  unwittingly-,  pervade  the  public  mind  with  a  bias 
derived  from  reading  their  opinions.  When  a  case  of  unusual 
interest  occurs,  the  journals  take  sides,  and  fight  over  again, 
with  much  effusion  of  ink,  mimic  wars  of  the  Guelphs  and 
Ghibellines.  Medical  men  are  just  as  liable  to  be  influenced 
by  what  thej^  read  in  these  journals  as  other  people,  and  it 
will  therefore  not  be  out  of  place  to  caution  those  who  are 
employed  as  experts  to  forego  the  discussion  until  the  trial  is 
over,  or  they  have  examined  the  facts  on  which  their  evidence 
is  to  be  based. 

Second,  the  habit  of  hasty  inference,  so  common  even  among 
well-instructed  members  of  the  community.  It  is  a  common 
observation  that  those  who  jump  to  hasty  conclusions  are 
blindlj^  obstinate  in  adhering  to  them,  either  from  inherent 
narrowness  of  mind,  or  from  unwillingness  to  acknowledge  an 
error  of  judgment,  I  need  not  indicate  how  much  all  this  is 
incompatible  with  the  duties  of  a  fnedical  expert.  We  all  feel 
it  to  be  of  the  last  importance  that  every  medico-legal  case 
should  be  approached  with  minds  free  from  prejudgments, 
that  it  should  be  allowed  to  stamp  its  own  impress  upon  us, 
that  the  facts  should  be  observed  and  examined  in  their  true 
light;  for  these  are  the   crude  ore  out  of  which  subsequent 
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thought  and  study  must  produce  the  pure  coin  of  expert  opinion 
fit  to  pass  current  in  a  court  of  law.  In  this  stage  of  the  inquiry 
the  expert  can  follow  no  better  guide  than  the  following  gen- 
eral rules  taught  by  Descartes  in  his  "  Discourse  on  the  Right 
Method  of  Conducting  the  Reason :  " 

1.  "  Never  to  accept  anything  for  true  which  3'ou  do  not 
clearl}'  know  to  be  such;  that  is  to  say,  carefullj^  avoid  pre- 
cipitancy and  prejudice,  and  comprise  nothing  more  in  your 
judgment  than  what  is  presented  to  3-our  mind  so  clearl^^  and 
distinctly  as  to  exclude  all  ground  of  doubt. 

2.  "  Divide  each  of  the  difficulties  under  examination  into 
as  man}-  parts  as  possible,  and  as  might  be  necessary-  for  its 
adequate  solution. 

3.  "Conduct  A'our  thoughts  in  such  order  that,  by  com- 
mencing with  objects  the  simplest  and  easiest  to  know,  you 
may  ascend  by  little  and  little,  and,  as  it  were,  step  by  step, 
to  the  knowledge  of  the  more  complex;  assigning  in  thought 
a  certain  order  even  to  those  objects  which,  in  their  owm 
nature,  do  not  stand  in  a  relation  of  antecedent  and  sequence." 

Lastly,  in  every  case  make  enumerations  so  complete,  and 
reviews  so  general,  that  you  may  be  assured  that  nothing  has 
been  omitted. 

The  delivery  of  an  opinion  is  the  proper  function  of  a  medi- 
cal expert  in  a  court  of  law.  Yet  he  is  not  allowed  to  be  judge 
of  the  facts  on  which  his  opinion  is  asked.  If  a  sick  man  were 
to  come  into  your  office  and  state  to  j-ou  a  number  of  symp- 
toms which  he  alleged  to  be  facts,  but  which  he  at  the  same 
time  debarred  you  from  verifjnng,  and  were  to  require  you  to 
base  on  them  an  opinion  as  to  the  nature  of  his  disease,  your 
dilemma  would  be  of  the  same  species  as  that  of  the  medical 
expert  in  a  court  of  law,  with  the  chief  exception  that  in  court 
all  w^itnesses  are  under  the  obligation  of  an  oath.  I  think  I 
know  what  course  you  would  take  in  the  case  of  the  office  con- 
sultation. You  would  refuse  to  base  an  opinion  or  prescribe 
a  course  of  treatment  on  facts,  the  truth  of  which  3'ou  were 
not  permitted  to  judge  for  yourself.  Yet  this  is  just  what  a 
court  of  law  will  not  allow  the  expert  to  do.  He  must  take 
facts  as  the}-  are  stated  to  him.  '"  For  him  to  pronounce  an 
opinion,"  says  Prof.  Ordronaux,  "  either  upon  the  truth  of  the 
facts  given  him  for  interpretation,  or  upon  the  merits  of  the 
case,  would  be  to  usurp  the  province  of  court,  advocate,  and 
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witness.''  And  the  same  authority  further  states  that  this 
rule  is  not  adopted  with  the  intention  of  diminishing-  the  value 
of  medical  evidence,  but  to  prevent  experts  from  usurping-  a 
power  "  which  thej^  might  be  tempted  to  use  for  the  benefit 
solely  of  the  party  calling  them,"  This  last  expression  in 
reference  to  the  tendency  of  expert  witnesses — a  tendency 
by  no  means,  however,  peculiar  to  them — to  assume  a  partisan 
attitude,  leads  me  to  the  point  which  I  argued  in  a  paper  I 
had  the  honor  to  read  to  this  Society  a  year  ago.  On  that 
occasion,  when  treating  of  expert  evidence  in  criminal  trials 
involving  the  plea  of  insanity,  I  dwelt  at  some  length  on  the 
same  question,  and  pointed  out  that  this  tendency  was  in  great 
measure  due  to  the  prevailing,  and,  as  I  think,  defective  cus- 
tom of  calling  such  witnesses.  I  suggested  as  a  proper  remedy 
that  the  court  alone  should  call  and  examine  medical  experts, 
a  suggestion  which  I  am  pleased  to  find  sustained  by  the 
weighty  authorit}^  of  Prof.  Ordronaux,  although  I  must,  at 
the  same  time,  say  he  throws  doubt  on  its  practicability. 
"It  would  be  better,"  he  writes,  "were  it  possible,  for  the 
court  alone  to  examine  experts  upon  those  points  on  which 
their  professional  opinions  are  needed,  rather  than  to  hand 
them  over  to  counsel,  each  of  whom  has  an  interest  in  making- 
their  testimony  aid  his  own  side,  and  to  that  extent  forcibly 
impressing  upon  it  a  unilateral  character"  ("Jurisprudence  of 
Medicine,"  p.  123).  It  is  very  proper  to  say  to  the  medical 
expert.  You  must  come,  to  the  discharge  of  your  duty  with  a 
mind  nearly  if  nob  absokiteh^  free  from  prejudice;  you  must 
allow  neither  interest,  nor  pride,  nor  jealousj^,  nor  party-feeling-, 
to  influence  you ;  you  must  stand  on  neutral  ground,  leaning" 
neither  to  one  side  nor  to  the  other,  and  deliver  your  opinion, 
whatever  it  may  be,  solely  on  the  merits  of  the  facts,  wholly 
irrespective  of  its  consequences.  IS^o  one  will  question  the 
propriety  of  this  advice,  but  few  can  help  knowing  how  much 
it  sounds  like  a  mockery.  Because,  should  his  mind  escape 
the  bias  to  which  it  is  exposed,  from  causes  already  stated, 
before  he  gets  to  court,  and  should  he  succeed  in  coming  on 
the  witness-stand  without  prepossessions  in  favor  of  one  side 
or  other,  the  fact  of  his  being  called  to  do  dutj'  for  one  partj^ 
taken  with  the  efforts  of  counsel  to  lead  or  force  him  in  a  de- 
sired direction,  must  unavoidably  get  him  into  the  very  trap 
he  is  so  loudl}^  warned  to  avoid.     And  this  \^vy  testimony 
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■which  we  are  told  must  be  delivered  in  the  interest  of  no  other 
cause  but  truth — how  is  it  handled  by  the  opposing  counsel  ? 
Does  he  respect  its  neutrality?  Does  he  not  rather  trj^  with 
all  his  niig'ht  of  dialectic  to  bend  it  to  the  cause  for  which  he 
contends,  or  failing-  here,  does  he  not  beat  it  down  and  belittle 
it  in  the  opinion  of  the  jury  ?  What,  now,  is  the  fate  of  your 
independent  medical  expert  ?  Does  he  fare  anj-  better  than  if 
he  were  a  partisan?  Is  he  not,  like  Issachar, crouching  down 
between  two  burdens  ?  Of  two  things  one  is  true :  either  the 
present  mode  of  examining  experts  is  very  faulty,  or  all  the 
talk  about  the  necessit}'  of  lofty  dignity  and  absolute  impar- 
tiality in  expert  witnesses  is  "  sound,  and  nothing  else."  Now, 
whatever  may  be  thought  of  the  practice  of  our  courts  in  this 
respect,  we  must  all  heartily  wish  that  such  noble  sentiments 
will  always  actuate  and  guide  the  medical  expert.  Appre- 
ciating, as  I  have  no  doubt  we  do,  the  contradictory  require- 
ments of  the  situation,  we  know  that  it  would  be  a  much 
greater  public  misfortune  should  medical  witnesses  abandon 
their  lofty  principles,  than  that  the  impartial  spirit  of  medical 
testimony  should  be  outraged  by  partisan  zeal.  And,  until  a 
change  is  made  which  will  give  the  court  the  sole  right  of 
calling  and  examining  the  medical  witness,  we  must  e'en  bear 
our  lot  with  what  equanimity  we  can. 

In  the  formation  of  opinion  it  is  well  to  be  on  guard  against 
the  vitiating  effect  of  certain  fallacies.  In  the  preparation  of 
evidence  we  are  liable  to  fallacies  of  inspection,  or  a  priori 
fallacies,  by  which  are  meant  those  consequent  on  forming  an 
opinion  hastily  and  without  seeking-  sufficient  evidence  of  its 
truth.  I  will  take  as  an  example  of  this  kind  of  fallacy  a 
passage  from  the  testimony  of  a  celebrated  surgeon  of  this 
cit3^  deliA'ered  at  the  trial  of  Walsh  vs.  Sayre.  Being  called,  this 
gentleman  testified  that  he  had  examined  the  child,  Margaret 
Sarah  Walsh,  more  jDarticularly  her  hip  joint,  i.e.,  "the  pos- 
terior aspect  of  the  hip  called  the  gluteal  region."  The  exam- 
ination proceeded  as  follows: 

Q.  Well,  did  you  examine  anj'  discharge  of  fluid  that  was 
coming  from  the  orifice;  was  your  attention  attracted  by 
that  ? 

A.  Yes,  my  attention  was  attracted  by  a  discharge  coming 
from  the  orifice. 
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Q.  Was  your  attention  attracted  to  the  particular  char- 
acter of  the  discharge  ? 

A.  Yes. 

Q.  Well,  what  was  it,  to  the  best  of  your  recollection  ? 

A.  It  was  a  glairy  fluid,  slig-htly  colored. 

Q.  I  need  hardly  ask  you  the  question — you  are  acquainted 
with  the  sjmovial  fluid,  the  character  and  appearance  of  the 
synovial  fluid  ? 

A.  Yes. 

Q.  In  your  judgment,  did  you  find  any  synovial  fluid  dis- 
charging from  that  orifice  ? 

^4.  It  struck  me  so  that  it  was. 

Q.  Did  you  examine  it  at  all  ? 

A.  I  examined  it  with  my  fingers,  and  looked  at  its  general 
tenacity,  color,  etc. 

Q.  Was  that  the  opinion  you  formed  at  the  ti-me,  as  well 
as  you  remember  ? 

A.  Yes. 

Q.  Did  you  state  that  opinion  at  the  time  ? 

A.  1  think  it  is  very  likel}^  I  did. — ("  Alleged  Malpractice 
Suit  of  Walsh  vs.  Sayre,"  p.  134.  Shaw  &  Co.,  New  York,  1870.) 

The  hasty  impression  snatched  from  the  two  facts — the 
hole  in  the  gluteal  region,  and  the  "  glairy  fluid,  slightly  col- 
ored," issuing  therefrom — was  unadvisedly  delivered  as  an 
opinion,  or  delivered  as  an  opinion  without  necessary  con- 
firmation by  further  evidence.  This  is  one  of  the  fallacies  of 
observation  named  non-observation,  or  the  omission  of  facts 
which  are  material  to  the  inquiry.  It  partakes  also  of  the  nature 
of  mal-observation,  which  is  the  confounding  of  "  a  perception 
with  a  rapid  inference,  or  the  mingling  up  of  inferences  with 
facts"  (Bain's  "Logic,"  vol.  i.,  p.  37).  Great  caution  should 
always  be  exercised  in  the  formation  of  an  opinion.  This  is  a  les- 
son not  easy  to  learn.  The  sanguine,  hasty  disposition  is  natu- 
rally liable  to  ov^erleap  the  details  which  to  the  wary  are  the 
necessary  steps  to  a  conclusion.  Hasty  inference  and  hasty 
action  are  by  no  means  infrequent,  owing  to  a  hurried,  slovenly 
way  of  thinking,  impatient  of  the  work  on  which  an  opinion 
entitled  to  consideration  must  be  based. 

The  proper  method  of  forming  an  opinion  falls  under  that 
part  of  logic  called  analysis  and  sj-nthesis.    It  comprehends- 
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the  details  to  Avhicli  I  have  alkided,  and  some  more,  of  which 
the  habit  of  abstraction  is  one  of  the  most  useful.  By  ab- 
straction is  meant  the  sej)aration  and  separate  consideration 
of  the  qualities  of  a  body  or  the  terms  of  a  proposition.  It  is 
a  habit  of  g-reat  value  in  preventing*  confusion  of  thought,  and 
in  enabling-  the  mind  "to  concentrate  its  powers  on  the  one 
subject  of  study  at  the  time  "  (Bain's  "  Log"ic/'  vol.  i.,  pp.  338, 
339).  Of  equal  importance  to  the  witness  is  the  "analyzing- 
function  of  the  syllogism."  This  is  the  happy  faculty  of  mak- 
ing explicit  in  the  statement  what  is  implied  in  the  thought 
(Hamilton's  "Logic"),  the  use  of  which,  in  the  language  of  Mr. 
Mill,  is  "  to  make  us  aware  when  something-  that  claims  to  be 
a  single  proposition  really  consists  of  several,  which,  not  being 
involved  in  one  another,  require  to  be  separated,  and  to  be 
considered  each  by  itself,  before  we  admit  the  compound  as- 
sertion" (Mill's  "Logic"). 

Finally,  all  who  are  asked  to  express  a  deliberate  opinion 
may  profit  by  calling  to  mind  the  very  pregnant  remark  of 
Plato,  that  "  opinion  is  at  its  best  but  a  mean  between  knowl- 
edge and  ig-norance." 

Before  quitting-  this  part  of  the  subject,  allow  me  to  make 
a  few  observations  on  the  differences  between  leg-al  and  medi- 
cal definitions  of  diseases  and  injuries.  Necessarily  these  defi- 
nitions are  dissimilar,  owing-  to  the  different  objects  or  inten- 
tions contemplated  by  law  and  medicine  respectively;  the 
object  or  intention  of  law  being-  to  settle  the  bearing  of  these 
states  on  life,  liberty,  and  property,  while  that  of  medicine  is 
to  facilitate  diagnosis,  classification,  and  treatment.  As  an 
example  let  us  take  the  term  wounds.  In  medical  science  a 
wound  is  "a  solution  of  continuity  occasioned  by  external  vio- 
lence;" in  law  it  means  "  any  lesion  of  the  body  whether  cuts, 
bruises,  contusions,  fractures,  dislocations,  or  burns"  (Whar- 
ton's "Law  Lexicon").  In  surgical  works  wounds  are  classi- 
fied as  incised,  contused,  and  lacerated.  But  legal  authorities 
divide  them  into  "  slig-lit,  dang-erous,  and  mortal ;"  terms  which 
are  obviously  here  used  in  their  relation  to  the  possible  or 
probable  contingencies  of  deformity"  or  death.  Thus  a  slight 
w^ound,  in  the  legal  meaning-,  is  one  neither  dang-erous  to  life 
nor  likely  to  leave  a  deformity;  a  dang-erous  wound  may  do 
either,  and  a  mortal  wound  is  one  fatal  to  life.  These  distinc- 
tions are  important  to  the  medical  expert,  for,  in  delivering-  an 
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opinion  on  the  nature  of  a  wound,  he  should  be  prepared  to 
meet  the  legal  as  well  as  the  medical  requirements  of  the  in- 
terrogatory. This  is  a  circumstance  which  g-ives  undoubted 
advantag-e  to  the  cross-examiner,  and  affords  him  an  oppor- 
tunity of  puzzling-  the  medical  witness.  In  their  mode  of  put- 
ting such  questions,  however,  counsel  often  displa^^  a  happj^ 
unconsciousness  of  the  difficulty  and  even  impossibility  of 
answering  them,  thoug'h  they  demand  a  direct  and  positive 
answer.  It  seems  to  be  a  prevailing-  impression  with  them 
that  the  site  alone  of  the  wound  governs  its  mortality;  that 
all  wounds  of  the  head,  or  chest,  for  instance,  are  mortal.  The 
question  is  often  put  thus :  "Are  wounds  of  the  head  mortal  ? 
answer  me,  yes  or  no."  Now,  it  is  evident  to  the  merest  tyro 
in  medicine  that  no  such  answer  can  be  given,  because  the 
mortality  of  a  wound  depends  on  other  circumstances  than 
its  mere  site,  namely,  on  its  character,  extent,  depth,  and  on 
its  involving  vital  parts.  But,  I  fancy  I  hear  a  disputatious 
lawyer  exclaim,  "  What !  is  not  the  head  a  vital  part  ?  You 
are  surely  talking  nonsense."  Well,  here  is  the  answer.  The 
integrity  of  a  man's  scalp  is  not  necessar;\'  to  his  life,  as  my 
outraged  legal  friend  might  discover  for  himself  by  trailing 
the  tail  of  his  coat  on  the  Plains.  But,  to  scalp  a  man  is  cer- 
tainly to  wound  his  head;  therefore  all  wounds  of  the  head  are 
not  mortal.  Some  are,  others  are  not;  anyway,  it  is  impossi- 
ble to  give  the  answer  demanded  by  the  question  just  cited. 

The  same  difficulty  presents  itself  in  many  of  the  questions 
put  about  diseased  states.  A  medical  expert  is  sometimes 
asked  to  define  insanity.  Now,  to  define  a  disease  is  to  select 
some  essential  character  which  will  be  true  of  it  in  all  its 
varying  phases  and  circumstances.  If  insanit3^  presented  any 
such  constant  condition,  a  definition  could  certainl}'  be  framed 
which  would  stand  for  the  abstract  notion  of  it.  The  modified 
states  of  these  characters  found  in  various  phases  of  insanity 
would  stand  for  definitions  of  these  phases.  But  a  definition 
of  insanity  is  impossible  because  it  presents  no  such  condition. 
The  truth  is,  however,  that  definition  and  description  are  often 
improperly  used  s.ynonymously.  When  a  medical  witness  is 
asked  to  define  insanity,  the  intention  is  to  have  him  describe 
it,  and  then  the  proper  return  question  of  the  medical  expert 
is.  What  kind  of  insanity  do  you  wish  described  ?  While  on 
this  subject  I  may  remark  that  there  is  a  strange  diversity  of 
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opinion  among-  legal  men  as  to  the  practical  value  of  expert 
testimony  in  trials  involving-  the  question  of  insanity.  Ac- 
cording to  some,  the  courts  are  chiefly  guided  by  medical  ex- 
perts; according  to  others,  expert  evidence,  instead  of  eluci- 
dating- the  subject,  only  involves  it  in  greater  mystery.  An 
English  judge  is  reported  to  have  expressed  himself  as  follows 
on  the  subject:  "His  experience  taught  him  that  there  were 
very  few  cases  of  insanity  in  which  any  good  came  from  the 
examination  of  medical  men.  Their  evidence  sometimes 
adorned  a  case,  and  gave  rise  to  very  agreeable  and  interest- 
ing' scientific  discussions;  but,  after  all,  it  had  little  or  no 
weight  with  the  jury."  It  is  also  complained  that,  in  such 
trials  the  medical  evidence  is  too  freely  dashed  with  meta- 
physics. With  respect  to  the  first  of  these  charges,  I  may 
remark  that  leg'al  men  seem  altogether  to  lose  sig'ht  of  the 
important  fact  that  legal  ideas  about  insanity  are  formulated, 
even  stereotyped,  which  the  medical  are  not  nor  can  be.  Medi- 
cal views  are  undergoing  progressive  modifications  to  admit 
new  experience  of  the  nature  and  bearings  of  this  disease. 
And,  with  respect  to  the  second,  I  must  in  candor  say  that, 
granting  its  correctness,  the  mistake  it  complains  of  is  often 
chargeable  to  the  besetting  tendency  of  courts  of  law  to  drift 
into  a  sea  of  metaphysical  discussion,  and  to  pay  undue  atten- 
tion to  the  theoretical  side  of  questions  of  insanity.  We  may 
even  trace  this  failing  in  the  deprecatory  remai^ks  of  the 
English  judge  just  quoted,  especially  where  he  states  that  the 
evidence  of  experts  in  insanity  "sometimes  adorned  a  case, 
and  gave  rise  to  very  interesting  scientific  discussions."  These 
words  exactly  interpret  the  weakness  to  which  men  of  curious 
minds  are  prone  when  tliey  catch  a  scientist.  They  look  u^aon 
him  as  a  vara  avis,  with  whom  they  are  only  too  glad  to  have 
a  few  intellectual  flights  by  way  of  mental  diversion.  The 
trial  is,  in  a  measure,  suspended  that  the  court  may  enjoy  the 
luxury  of  "an  interesting  scientific  discussion."  During*  this 
interlude  the  lawyers  rest  from  the  fatigues  of  a  hotly-con- 
tested combat,  the  jury  draw  a  long  breath  of  relief,  the  judge 
leans  back  in  his  chair,  a  pleasing,  drowsy  lull  steals  over  the 
w^earied  court,  and,  in  the  general  suspense,  all  eyes  turn  with 
pleasing  anticipation  to  the  rising  medical  luminary.  When 
the  seance  is  ended,  the  refreshed  court  applies  itself  with  new 
vigor  to  the  knotty  question  of  the  hour. 
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Judging"  \>Y  incidents  frequently  occurring  all  over  the 
country,  the  plea  of  insanity  would  seem  to  be  one  of  the  most 
recherche  morsels  which  it  is  possible  for  lawyers  to  enjoy. 
Certainly  they  have  far  transcended  the  zeal  of  the  medical 
profession  in  their  efforts  for  the  extension  of  its  boundaries. 
What  has  attracted  their  special  favor  is  the  j)lea  of  moral 
insanit}^  a  vague  disorder,  whose  outlines  are  yet  indistinct  if 
not  shadowy.  Nevertheless,  the  legal  profession  experience 
no  difficulty  in  detecting  it  in  almost  every  man  whose  crime 
is  of  a  startling  character.  Is  a  man  clutched  by  the  law 
after  a  life  of  suscessful  villanj^  or  does  he  commit  a  murder 
under  the  governing  influence  of  passions  pampered  for  years, 
or  is  he  a  bigamist,  he  will  find  counsel  ready  to  establish  his 
moral  insanity.  And  so  it  goes  on  until,  finally,  insane  im- 
pulse will  be  the  accepted  cloak  for  crime,  and  the  little  moral 
resentment  or  indignation  against  wrong-doing  that  survives 
will  die  out  from  among-  this  indifferent,  self-seeking  genera- 
tion. 

There  is  danger  lest  the  medical  profession  become  inocu- 
lated with  the  loose,  dilettanti  notions  of  the  day  on  this  sub- 
ject, and  so  be  swept  away  with  the  popular  current.  It  is  a 
failing  with  inquiring  men  that  they  often  give  indiscreet 
adhesion  to  new-fangled  notions.  Ignorant  men  do  not;  their 
want  of  intellectual  unrest  or  earnestness  leaving  them  to  hug 
the  old  and  traditional.  Lovers  of  progress  have  this  weak- 
ness, that,  like  the  Athenians  of  old,  they  are  ever  running 
after  something  new.  No  doubt  the  temptation  to  overdo  the 
plea  is  very  great  both  for  law3^ers  and  physicians — for  law- 
yers, because  insanity  is  a  plausible,  an  imposing  defence;  for 
physicians,  because  the  study  is  truly  captivating,  both  in 
itself  and  by  reason  of  its  close  affiliation  to  metaphysics — in. 
turn,  a  branch  of  learning  dear  to  many  of  the  most  gifted 
sons  of  men.  But  beware  of  hobbies,  for  the  time  may  come 
when  the  use  of  the  plea  will  be  confounded  with  its  abuse,^ 
and  both  condemned  together. 

3.  His  Obligations  to  his  Professional  Brethren. — Fi- 
ally,  I  will  briefly  consider  some  of  the  duties  of  medical  men 
to  each  other,  as  witnesses  and  otherwise  in  trials  for  mal- 
practice. Allow  me  to  introduce  the  subject  by  a  hurried 
sketch  of  the  legal  nature  of  the  business  relation  between 
physician  and  patient. 
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Prof.  Ordroiiaux,  in  the  able  work  I  have  ah^eady  man^^ 
times  quoted,  and  for  reference  to  which  I  am  indebted  to  the 
kindness  of  our  President, '*  states  that  "  the  character  of  a 
professional  service  is  that  of  a  mandate,  and  the  oblig-ations 
incurred  under  it,  when  no  special  contract  has  been  entered 
into  by  the  parties,  belong-  to  that  class  termed  in  the  civil 
law  quasi  ex  contractu"  In  Wharton's  "  Lexicon,"  a  mandate 
is  defined  to  be  "a  judicial  command,  charge,  or  commission," 
having-  as  necessary  qualities,  1.  Some  object  of  the  contract, 
i.e.,"  sorae  act  or  business  to  be  done;"  2.  That  this  act  or 
business  should  *'be  to  be  done  gratuitously;"  3.  That  the 
contract  should  be  voluntary".  Certain  obligations  were 
created  on  both  sides  by  the  mandate.  On  the  side  of  the  pro- 
fessional (mandatory):  1.  "An  obligation  to  do  the  act;  2.  To 
do  it  diligently;  3.  To  render  an  account  of  his  doings  to  the 
mandator.  On  the  part  of  the  mandator  to  reimburse  the 
mandatory  for  all  expenses  and  charges  incurred  in  the  exe- 
cution of  the  mandate."  I  will  pass  over  any  further  allusion 
to  the  mandatory  character  of  the  service,  and  merely  content 
mj^self  with  calling  your  attention  to  what  seems  to  be  an 
error  in  the  classification  of  the  obligation — Prof,  Ordronaux 
and  Mr.  Wharton  placing  it  among-  quasi  contracts,  which 
they  state  to  be  implied  contracts,  while  Mr.  Maine,  at  p.  332 
of  his  celebrated  work  on  "Ancient  Law,"  declares  this  to  be 
an  error:  "  For,"  he  writes,  "implied  contracts  are  true  con- 
tracts, which  quasi  contracts  are  not."  The  question  may 
seem  to  have  onlj^  speculative  or  historical  interest,  but  in 
reality  it  has  more,  because  if  the  relation  between  physician 
and  patient  be  that  of  quasi  contract  only,  which  according- 
to  the  highest  authority  of  the  day  means  no  contract  at  all, 
it  can  have  no  definite  legal  obligations.  If  there  be  really 
the  distinction  between  the  terms  as  pointed  out  by  Mr.  Maine, 
I  should  prefer  classifying  professional  contracts  under  the 
heading  predicated  b^'  the  word  implied.  And  it  is  easy  to 
trace  in  the  earlj'^  history  of  medicine,  in  Rome,  the  origin  of 
this  relation  between  physician  and  patient.  The  well-to-do 
class  of  the  Roman  people  entertained  a  strong*  aversion  to 
the  physicians  of  their  daj^  who  practised  for  monej'',  as  shown, 
among  other  evidences,  by  Cato's  rudeness  to  the  Greek  phy- 
sicians practising  in  the  city,  and  his  urgent  admonitions  to 
his  son  to  avoid  them  and  the  studv  of  their  art.     Actuated 
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by  this  aversion,  whicli  was  mainly  born  of  distrust,  they  dis- 
carded the  services  of  qualified  men,  and  rehed  chiefly  on  pre- 
scriptions contained  in  sucli  boolvs  as  the  ''  Commentarius/'  or 
on  the  empirical  skill  of  trustworthy  slaves  or  freedmen. 
Now,  as,  \>y  the  Roman  law  slaves  and  freedmen  (when  these 
latter  were  not  citizens)  were  excluded  from  all  civil  rig-hts, 
being-  "only  subject  and  liable  to  duties"  (Austin's  "Juris- 
prudence," vol.  ii.,  p.  741),  they  were  debarred  from  entering" 
into  contracts,  thoug'h  they  would  doubtless  always  receive  an 
honorarium  for  their  services  in  so  important  a  matter  as  the 
preservation  of  health.  And,  from  always  receiving-  the  hon- 
orarium, they  would  come  at  last  to  have  an  implied  rig-ht  to 
it;  thus  the  service  being-  done,  the  honorarium  would  follow 
as  its  implied  condition.  The  idea  of  the  implied  oblig-ation  of 
professional  services  passed  into  Eng-lish  common  law — which 
we  know  to  be  chiefly  derived  from  Roman  civil  law  filtered 
throug-h  canon  law — and  has  lasted  there  even  to  the  present 
time,  two  thousand  and  more  years  after  the  circumstances 
orig-inating-  it  have  ceased  to  possess  a  living-  meaning^.  And 
to  this  day  no  member  of  the  Royal  College  of  Physicians  can 
sue  for  his  fees.  But,  in  our  country,  this,  like  many  more  of 
the  lifeless  traditions  of  the  past,  has  never  been  resuscitated. 
"Whatever,"  said  Chancellor  Walworth,  "  may  be  the  practice 
of  other  countries  .  .  .  the  principle  never  has  been  adopted 
in  this  State,  that  the  professions  of  physicians  and  counsellors 
are  merely  honorary,  and  that  they  are  not  of  rig-ht  entitled 
to  demand  and  receive  a  fair  compensation  for  their  services." — 
(Quoted  from  Ordronaux's  "Jurisprudence  of  Medicine,"  p.  39.) 
The  physician  or  surgeon  who  undertakes  the  treatment 
of  a  diseased  person  has  the  following-  duties  to  fulfil:  1.  He 
shall  exercise  ordinary  skill  and  dilig-ence;  2.  He  shall  devote 
ordinary  care  and  attention.  You  will  remark  the  recur- 
rence of  the  expletive  "ordinary"  in  both  of  these  injunctions. 
It  gives  an  important  interpretation  to  the  meaning-  of  the 
law..  It  is  plain  from  the  lang-uag-e  of  commentators  that  the 
meaning-  is  not  common,  unlearned  skill,  but  ordinary  pro- 
fessional skill — namely,  that  average  skill  which  results  from 
having-  the  necessary  deg-ree  of  professional  knowledg-e.  And 
again,  it  does  not  mean  the  ordinary  skill  of  the  g-reat  lights 
of  the  medical  art,  but  that  skill  which  is  displayed  in  the 
practice  and  deemed  necessary  in  the  judg-ment  of  medical  men 
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g-enerally.  Such  is  the  meaning-  of  the  expression  as  applied  to 
the  g'eneral  body  of  the  profession;  but  for  speciahsts,  for 
those  who  claim  a  hig'her  deg-ree  of  knowledge  and  skill  in 
their  department  than  most  other  physicians,  being-  employed 
on  that  account,  and  charg-ing*  hig"her  fees  for  their  services, 
it  has  a  particular  meaning-.  It  then  sig-nifies  extraordinary 
skill  by  comparison  with  the  ordinarj^  skill  of  the  profession, 
which  is  equivalent  to  ordinary  skill  as  compared  with  the 
prevailing-  standard  of  skill  among-  specialists. 

NoAV,  as  skill  implies  the  possession  of  knowledg-e,  so  the 
remaining-  requirements  of  the  law  have  reference  to  the  ap- 
plication of  this  knowledge.  It  is  not  alone  required  that  the 
ph3'sician  should  display  ordinary  skill,  he  must  also  use 
ordinary  care  and  diligence.  The  term  ordinary,  as  a  pre- 
dicate of  care  and  diligence,  has  the  same  force  here,  as  when 
used  with  reference  to  skill;  which  is  to  saj^  it  means  that 
degree  of  care  and  diligence  which  is  displayed  in  the  practice, 
and  deemed  necessary  by  the  collective  judgment  of  medical 
practitioners.  But  further,  it  also  means  care  and  diligence 
proportionate  to  the  difficulty  or  danger  of  the  case.  It  is  im- 
portant to  bear  this  last  interpretation  in  mind,  as  teaching  us 
how  fullj^  courts  of  law  are  alive  to  the  fact  that  severe  cases 
require  one  degree  of  ordinary-  skill  and  judgment,  mild  cases 
another;  that  what  is  ordinary  skill  in  some  cases  is  defective 
skill  in  others;  that,  in  a  word,  the  physician  is  to  exercise 
skill,  care,  and  diligence,  in  proportion  to  the  gravity  of  the 
circumstances  of  each  case.  Besides  the  three  qualities  just 
mentioned,  the  medical  practitioner  is  required  to  use  his  judg-- 
ment  as  to  the  best  means  of  effecting  a  cure.'  We  all  know 
that  the  end  of  medicine  and  surgery  is  the  cure  of  diseases 
and  injuries,  but  we  sometimes  forget  that  this  end  may  be 
attained  by  different  means,  just  as  two  travellers  setting  out 
from  one  starting-point  ma^'  reach  a  given  city  by  distinct 
roads.  Nearly  every  physician  and  surgeon  has  experience 
of  some  particular  and  favorite  method  of  attaining  this  end. 
There  is  not  necessarilj''  anj^  uniformity  among-  them  in  this 
respect,  nor,  in  the  interest  of  progress,  is  it  desirable  there 
should  be.  A  return  to  the  prohibitorj'-  laws  of  Egypt,  which 
obliged  practitioners  to  conform  to  the  stereotyped  rules 
written  in  the  books  of  Hermes  under  penalty  of  capital  pun- 
ishment, would  be  a  movement  too  reactionary  for  even  the 
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most  conservative  of  the  present  day.  It  is  merely  enjoined 
on  the  practitioner  that  lie  sliall  use  his  judgment  in  selecting 
proper  means  for  effecting-  tlie  cure  of  his  patient. 

At  one  time  it  was  held  that,  if  the  practitioner  escaped 
an  indictment  for  gross  negligence,  he  could  not  be  judged 
guilt}^  of  malpractice.  But,  in  reference  to  this  interpretation. 
Judge  Story  remarked  that  there  is  no  legal  meaning  attached 
to  such  an  expression  as  "  gross  negligence,^'  which  could  be 
made  good  in  practice,  and  that  the  distinction  it  is  said  to 
denote  is  "  utterly  repudiated  by  the  late  civil  law  reports." 

I  believe  there  are  few,  if  an^^,  members  of  the  community 
more  conscientious  or  disinterested  in  the  discharge  of  their 
duties  than  medical  practitioners.  Liable  to  be  called  at  any 
moment  to  the  most  complicated  cases,  and  expected  to  be 
prompt  and  decided  in  the  apj)]ication  of  necessary  skill,  their 
movements  are  suspiciously  watched  by  critical  eyes,  and 
their  words  treasured  up,  it  may  be  for  the  day  of  wrath,  by 
attentive  ears.  Bearing  the  wiiole  burden  of  a  great  respon- 
sibility in  a  serious  case,  they  must  often  contend  singly 
against  its  difficulties  incidental  as  well  as  natural,  sometimes 
without  hope  of  reward  if  they  succeed,  but  generally  sure  of 
unsparing  condemnation  if  they  fail.  They  who  are  familiar 
with  this  state  of  facts,  and  with  the  obstinac3^,  perversity,  and 
ignorance  of  many  to  whom  the  services  are  rendered,  cannot 
but  feel  a  lively  sympathy  with  the  medical  practitioner. 
But,  when  to  this  is  added  the  lawsuit  entered  against  him, 
maybe  by  the  very  person  whom  in  his  heart  he  lelt  he  had 
most  befriended — the  sting  from  the  serpent  he  had  eased  of 
suffering,  or  saved  from  death — his  case  appeals  loudly  not 
only  for  the  moral  support  of  the  community,  but  equally  for 
the  material  aid  of  his  profession.  Putting  aside  the  loud 
boasters,  the  selfish,  inconsiderate,  and  even  ignorant  men  to 
be  found  in  the  profession,  whose  conduct  may  sometimes 
deserve  the  infliction  of  a  lawsuit,  I  do  not  hesitate  to  assert 
that  a  very  large  proportion  of  actions  for  malpractice  brought 
against  medical  practitioners  are  instigated  by  unworthy 
motives.  Some,  indeed,  go  further,  asserting  that  were  the 
secret  history  of  such  cases  known  it  would  unveil  the  prompt- 
ings of  malevolent  professional  rivals.  This  may  be  true,  al- 
though I  prefer  to  think  not  to  the  extent  asserted.  I  have 
no  doubt  many  lawsuits  are  unintentionally  originated,  or  at 
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least  encourag-ed  by  the  indiscreet  or  inconsiderate  judgments 
which  medical  men  are  too  much  in  the  habit  of  passing-  on 
the  conduct  and  treatment  of  their  professional  confreres  in 
presence  of  lay  people.  It  is  impossible  to  exercise  too  much 
caution  in  expressing-  opinions  on  the  character  of  the  profes- 
sional services  of  a  brother  practitioner.  Ten  chances  to  one 
the  listeners  Avill  misunderstand  you,  will  take  your  criticisms 
without  the  qualifications  with  which  j^ou  accompany  them, 
will  magnify  their  meaning-  and  add  to  their  substance,  until  a 
damaging-  and  irritating-  g-rievance  is  built  up  ag-ainst  the 
intended  medical  victim.  The  rule  of  the  phj^sician  should  be 
aiidi  aJtei^am  partem,  and  in  all  his  dealing-s  with  men  of  his 
own  cloth — and  of  all  cloths,  for  that  matter — to  exercise 
more  of  that  charity  of  which  St.  Paul  speaks  as  thinking-  no 
evil.  Besides,  simple  reflection  should  remind  him  how  puerile 
it  must  be  to  accept  as  conclusive  the  statement  of  a  patient 
or  his  friends,  ig-norant  as  they  must  be  of  the  nature  of  the 
disease,  of  the  difficulties  attending-  its  treatment;  and  avIio, 
in  eag-erness  to  establish  their  case,  suppress  those  facts  in 
their  own  conduct  which  would  effectually  tell  ag-ainst  them. 
Recently''  I  was  asked  my  opinion  on  the  result  of  treatment 
a  former  patient  had  undergone  for  a  fractured  collar-bone. 
Union  had  taken  place,  but  the  broken  ends  could  be  easily 
felt,  and  even  plainly  seen  projecting-  beneath  the  skin,  for 
they  were  overriding-  to  the  extent  of  fully  an  inch.  To  all 
appearances  this  was  the  most  careless  or  the  most  ignorant 
surg-ery,  and  seemed,  prima  facie,  to  justify  the  threat  of 
damag-es  which  he  held  dang-ling-,  like  the  sword  of  Damocles, 
over  the  head  of  his  medical  attendant.  But,  on  sifting-  the 
facts,  I  found  the  result  wholly  attributable  to  himself.  It  ap- 
peared that  several  times  during-  treatment  he  became  intoxi- 
cated, tore  the  appliances  off,  and  escaped  from  the  control  of 
his  medical  adviser  and  friends.  If  I  had  inconsiderately 
given  an  opinion  of  this  case,  if  I  had  condemned  its  treat- 
ment, still  another  might  have  been  added  to  the  long  list  of 
vexatious  and  ruinous  suits  brought  against  members  of  the 
medical  profession. 

It  is  said  that  nine-tenths  of  the  suits  for  malpractice  are 
founded  on  the  treatment  of  fractures,  amputations,  and  dis- 
locations; and  the  habit  of  bringing-  them  is  increasing  so 
much  that  honest  and  capable  surgeons  have  seriously  de- 
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bated  the  necessity  of  retiring*  from  a  profession  whose  emolu- 
ments are  so  scant}^  in  comparison  with  its  risks,  and  in  which 
the  hard-earned  reputation  of  ahnost  a  lifetime  may  be  demol- 
ished in  a  day.  I  cannot  altogether  acquit  the  legal  ]3i"ofes- 
sion  of  some  share  in  the  production  of  this  feeling-  of  insecurity 
among  medical  practitioners.  It  is  their  duty,  of  course,  to 
hear  the  complaints  of  their  clients,  but  they  should  see  to  it 
that  these  complaints  are  justified  by  the  facts,  and  they 
should  acquire  sufficient  knowledg-e  of  these  facts  to  enable 
them  to  judge  whether,  even  if  true,  they  justify  an  action 
which  may  entail  such  lamentable  results.  Have  they  such 
knowledg"e  ?  I  fear  not.  I  fear  they  share  to  some  extent,  to 
too  great  an  extent  indeed,  the  popular  error  that  whatever 
deformity  results  from  a  fracture  is  the  fault  of  the  surg-eon. 
I  think  they  are  not  sufficiently  aware  of  the  differences  in  the 
nature  and  termination  of  fractures ;  that,  in  their  nature,  they 
are  simple  and  compound;  that  simple  fractures  are  trans- 
verse or  oblique;  that  oblique  fractures  are  the  rule,  transverse 
fractures  the  exception ;  that  the  transverse  get  well  without 
deformity,  provided  the  patient  obeys  instructions,  but  that 
the  oblique  and  compound  almost  invariably,  and  in  spite  of 
the  most  admirable  surg-ery,  leave  shortening  or  other  disfig- 
urement; consequently,  that  most  fractures  only  unite  at  the 
expense  of  the  length  or  shapeliness  of  the  limb.  These,  with 
other  facts  of  a  like  character,  have  been  established  by  Prof. 
Hamilton,  of  this  city,  who  proved,  by  the  result  of  investiga- 
tions conducted  in  a  rare  and  exemplary  spirit  of  candor  and 
impartiality,  that,  "  in  fractures  of  the  tibia  and  fibula,  both 
compound  and  siinple,  perfect  results  are  in  the  proportion  of 
only  one  to  about  three  of  the  cases  treated;  and,  in  fractures 
of  the  femur  and  clavicle,  complete  cure  results  in  about  one 
case  in  five;  in  fractures  of  the  patella,  a  perfect  cure  hapi)ens 
onl}^  in  one  case  in  six."  Is  it  not  time  for  the  legal  profession 
to  have  a  knowledge  of  these  facts?  Is  it  not  reasonable  to 
hope  that,  with  this  knowledge  in  their  possession,  they  will, 
even  apart  from  moral  considerations,  lend  the  weight  of  their 
great  influence  to  discountenance  ruinous  and  vexatious  con- 
spiracies against  medical  practitioners  ? 

At  the  Eleventh  Annual  Meeting  of  the  Ohio  State  Medical 
Society  held  in  1856,  the  question  of  suits  for  malpractice  was 
discussed,  and  it  was  asked,  "  What  course  shall  the  profession 
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take  in  regard  to  the  matter  ?  "'  "  Severe  implications,"  it  was 
said,  "are  being"  meted  out  to  our  professional  brethren  on 
account  of  imperfections,  resident,  not  in  themselves,  but  in 
their  art."  And  it  was  suggested  as  a  remed}-,  that  there 
should  be  among  the  profession  a  distinct  understanding  and 
general  consent  that  brethren  going  through  such  suits  are 
entitled  to  the  "  sympathy  and  assistance  of  as  many  of  their 
professional "  confreres  ""  as  may  be  necessary  to  sustain 
them,"  and  that  "if  avoidable,  no  member  of  the  profession 
should  give  his  services  to  the  j)rosecution."  I  willingly  ac- 
knowledge the  goodness  of  this  advice,  but  at  the  same  time  I 
must  say  it  is  too  vague  to  be  applicable  to  a  real  emergency. 
Further,  it  seems  to  ignore  the  fact  that  there  are  unprinci- 
pled, self-seeking  men  in  the  hierarchy"  as  well  as  in  the  rank 
and  file  of  the  medical  profession.  So  long  as  this  remains  a 
sad  truth,  it  will  be  vain  to  appeal  to  the  "  sympathy  and  as- 
sistance of  as  many  professional  brethren  as  may  be  neces- 
sary," etc.  There  must  be  some  means  uncontrolled  by  sj^m- 
pathy  or  other  transient  feeling;  some  certainty  on  which  the 
surgeon  can  rely  in  that  trying  hour  when  he  must  face  round, 
and  fight  singly  in  a  cause  which  is  vital  to  the  whole  profes- 
sion. That  something  is  a  professional  fund  of  national  extent 
to  which  all  qualified  medical  men  in  the  United  States  should 
be  called  upon  to  contribute,  and  which  should  be  used  solely 
for  the  purpose  of  defraying  the  legal  expenses  of  such  suits 
and  of  paying  some  at  least  of  the  damages  inflicted.  I  can- 
not enter  now  into  the  details  of  this  scheme,  though  at  a 
future  time  I  m^y  be  permitted  to  do  so:  suflBce  it  for  the 
present  to  say  that  it  would  be  necessary  to  restrict  such  aid 
to  those  cases  onh'  wherein,  in  the  opinion  of  a  medical  council 
duly  appointed,  it  should  be  proved  hj  careful  examination  of 
the  evidence  that  the  defendant  had  suffered  unmerited  ac- 
cusation or  punishment. 
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THE  PATHOLOGY  AND  TREAT- 
MENT OF  SCARLET  FEVER. 


Gentlemen:  Of  the  acute  diseases  which  are  exclusively 
transmitted  throug-h  the  human  body,  scarlet  fever,  in  rela- 
tion to  the  health  of  the  race,  holds  the  first  place,  since  the 
frequency  of  variola,  through  protective  measures,  has  been  re- 
duced to  a  minimum.  The  old  historical  term  "  acute  exan- 
thema "  is  less  and  less  frequently  used,  owing-  to  our  advances 
in  pathological  knowledge.  Formerlj^  the  eruption  was  con- 
sidered the  most  important  phenomenon;  to-day  it  is  looked 
upon  only  as  a  local  manifestation  of  the  infection,  a  localiza- 
tion of  the  infectious  agent  in  the  skin,  which  is  strictly 
analogous  to  the  localization  of  other  infectious  germs,  as  for 
instance  in  the  pia  mater  in  cerebro-spinal  meningitis,  in 
Payer's  patches  in  typhoid  fever,  in  the  colo-rectal  mucous 
membrane  in  dysentery,  etc.  If,  in  naming  this  group  of  in- 
fectious diseases,  we  desire  to  grant  the  preponderance  to  the 
skin  phenomena,  then  we  may,  of  course,  speak  of  the  acute 
infectious  exanthemata. 

Scarlet  fever,  even  as  diphtheria,  resembles  the  head  of 
Janus — a  harmless,  friendlj^  face  in  sporadic  cases  and  in  mild 
epidemics,  but  a  terrible,  war-like  face  in  malignant  epidemics. 

You  must  not  judge  scarlet  fever,  gentlemen,  from  the 
relatively  harmless  course  which  it  runs  here  in  the  hospital 
or  even  in  the  children's  hospital.  This  perfidious  disease 
must  be  studied  in  families,  above  all  in  the  abodes  of  the  poor, 
in  small  cities  and  in  the  country.  There  you  will  note  and 
learn  to  fear  the  great  malignancj''  of  which  it  is  capable. 
Scarlet  fever  in  the  large  cities  does  not  often  occur  with  such 
frequency  as  to  deserve  the  name  of  severe  epidemic.    In  small 
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cities,  however,  in  country  districts  where  scarlet  fever,  like 
measles  and  diphtheria,  only  occurs  epidemically  every  three 
to  four  3^ears,  there  we  may  note  how  chang-eable  in  character 
the  epidemics  can  he.  After  mild  epidemics,  the  mortality 
from  which  varies  from  2  to  4  per  cent,  there  follows  the  most 
severe  kind  with  a  mortality  of  from  20  to  30  per  cent.  I  have 
witnessed  epidemics  where  one-quarter  of  those  affected  died, 
and  where  all  the  children  of  families  were  carried  off.  Such 
epidemics,  so  variable  in  phenomena,  and  so  malig-nant  in 
comi^lications,  must  one  see  in  order  to  mistrust  the  mild 
nature  on  which  certain  authors  have  laid  stress.  The  so- 
called  mildness  of  this  infectious  disease  was  traditional  from 
the  time  of  Sydenham,  who  first  established  the  identity  of 
scarlet  fever,  and  who,  from  his  observation  of  the  great  Lon- 
don epidemics  of  1661  and  1675,  deduced  the  conclusion  that 
we  were  dealing  with  a  morbus  sui  generis,  in  the  treatment 
of  which  it  sufficed  to  withhold  from  the  patient  meat  and 
stimulating  drinks,  not  to  allow  him  to  go  into  the  open  air, 
and  that  he  need  not  stay  in  bed.  Under  such  treatment,  he 
says,  "morbi  nomen  (vix  enim  altius  assurgit)  sine  molestia 
aut  periculo  quovis  facillime  abigitur.''  Such  was  the  defini- 
tion of  this  disease  given  by  one  of  the  most  learned  and  ex- 
perienced jDhysicians  of  the  17th  century.  In  the  middle  of 
the  18th  century,  Haens'  observations  of  a  malignant  epidemic 
in  Holland  (1748)  taught  differently.  Still  Sj^denham's  legend 
in  regard  to  the  mild  nature  of  scarlet  fever  remained  current, 
until  a  number  of  severe  epidemics  in  the  second  half  of  the 
18th  century  caused  physicians  throughout  almost  all  of  Eu- 
rope to  reach  the  conclusion  that  scarlet  fever  was  an  infec- 
tious disease,  the  epidemics  of  which  might  present  the  most 
variable  characteristics  as  regards  gravity. 

It  is  proper  in  this  place  to  note  that  the  first  description 
of  scarlet  fever  did  not  originate,  as  is  generally  claimed,  from 
Sydenham,  but  from  a  German  physician  and  teacher.  Pro- 
fessor Daniel  Sennert,  of  Wittenberg,  if  we  do  not  grant  this 
position  to  Doring's  description  in  16"25,  that  is  to  say  about 
the  same  time  as  Sennert.  Still,  neither  of  these  writers  gave 
the  affection  a  name,  as  did  Sydenham.  Sennert  said  that  the 
eruption  spread  over  the  body  like  erysipelas,  but  that  it  re- 
sembled rather  measles  in  that  it  only  affected  children  and 
not  adults  as  did  erysipelas.     Possibly,  says  Sennert,  it  is  the 


Pathology  and  Treatment  of  Scarlet  Fever.  685 

affection  which  Forestiis  calls  purpura  and  rubores,  and  which 
according-  to  Philip  Ing-ressias  the  Neapolitans  call  Rosalia. 
The  disease  is  represented  by  Sennert  as  being-  very  serious 
and  dangerous  to  life;  Sydenham's  optimistic  view  resulted 
from  his  personal  observation,  and  he  does  not  seem  to  have 
known  of  the  work  of  his  g-reat  predecessor  Sennert. 

"  Malum  hoc  grave,"  says  Sennert  after  a  marked  descrip- 
tion of  the  course,  '^' periculosum  et  stepe  lethale  est.  Nam 
calor  et  ferventissimus,  sitis  inextingibilis,  et  plerumque  pul- 
monum,  faucium  et  aliorum  viscerum  inflammationes,  deliria 
et  alia  mala  urgent.  In  declinatione  .  .  .  cutis  squamarum 
instar  decidit;  mox  pedes  ad  talos  et  suras  usque  intumescunt, 
hypochondria  Iccduntur,  respiratio  difficilior  redditur,  tan- 
demque  abdomen  intumescit  aigrique  non  sine  magno  labore 
et  post  long-um  tempus  pristinae  sanitati  restituuntur,  saepe 
etiam  moriuntur." 

This  careful  description  of  scarlet  fever  resulted  from  Sen- 
nert's  observations  in  the  small  town  of  Wittenberg.  Even 
in  his  time  epidemics  of  scarlet  fever  do  not  seem  to  have  been 
of  as  malignant  a  nature  in  the  large  as  in  the  small  cities. 
In  favor  of  this  speaks  Sydenham's  assertion  that  scarlet 
fever  scarcely  deserved  the  name  of  a  disease;  and  in  favor 
of  this  also  speaks  Trousseau's  description  of  Brettonneau's 
many  years  of  observation.  In  twenty-four  3'ears  (1799  to 
1823)  Bretonneau  did  not  see  a  case  of  death  from  scarlet  fever 
in  his  larg-e  practice.  But  in  the  twenty-fifth  year  he  saw 
such  a  malignant  epidemic  as  to  cause  him  to  throw  overboard 
his  opinion  in  reg-ard  to  the  mild  nature  of  the  disease. 

We  have  no  explanation  to  offer  for  this  chang-eabilitj^  in 
the  character  of  the  epidemics,  and  those  which  have  been 
here  and  there  offered  are  proved  non-valid  by  statistics.  The 
most  plausible  view  is,  even  as  with  measles,  that  epidemics 
are  so  much  the  more  malig-nant  the  less  frequently  people 
are  exposed,  that  is  to  say,  the  greater  the  interval  between 
two  epidemics  the  greater  the  number  of  children  ready  for 
exposure  to  the  influence.  Against  the  universal  truth  of  this 
view  speak  observations  like  those  of  Kostlin  of  Stuttgart, 
where,  after  a  period  of  sixteen  years'  (1830  to  1845)  freedom 
from  scarlet  fever,  the  first  epidemic,  that  of  1846,  did  not 
cause  a  sing-le  death,  neither  did  the  next  epidemics  in  the  be- 
g-inning-  of  1850  appear  especially  malig-nant. 
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The  season  of  the  year,  atmospheric  changes,  ag-e,  sex,  do 
not  seem  to  have  any  special  influence  on  the  character  of  the 
disease,  and  we  cannot  here,  any  more  than  in  case  of  the  in- 
direct contagious  infectious  diseases,  claim  that  locality  has  a 
g-reater  or  less  influence  on  the  virulence  of  the  infectious 
g-erms.  I  have  often  noted  that  in  many  families  the  disease 
will  affect  all  the  children,  while  in  other  families,  in  the  same 
epidemic,  there  will  only  occur  a  few  lig-ht  instances  of  the 
disease. 

The  disposition  to  scarlet  fever  is  very  variable.  Nurslings 
are  very  slightly  disposed  to  the  reception  of  the  contagion, 
and  even  in  the  years  of  greatest  disposition,  two  to  five,  many 
children  escape  and  remain  unaffected  their  entire  life.  We 
cannot  lay  stress  on  the  influence  of  constitution,  nor  of  the 
often  mentioned  social  condition,  since  in  epidemics  it  has  been 
noted  that  children  of  wealthy  parents  may  be  more  frequently 
affected  than  those  of  the  poorer  classes. 

It  must  be  granted  that  adults  are  less  likely  to  be  seri- 
ously affected  by  scarlet  fever  than  children ;  still  I  have  seen  a 
number  of  deaths  from  the  disease  in  adults.  For  example, 
of  the  492  cases  of  scarlet  fever,  affecting  almost  entirely 
adults,  which  occurred  in  the  general  hospital  at  Munich  from 
1865  to  1887,  the  mortality  was:  1865  to  1875,  113  cases,  with 
13  deaths  (11.5  per  cent);  1876  to  1887,  379  cases  with  5  deaths 
(1.3  per  cent)  only. 

One  attack  of  scarlet  fever  protects  the  organism  for  life 
against  the  infection.  Exceptions  to  this  rule  are  rare,  and 
then  usually  it  is  because  people  who  in  their  youth  had  scar- 
let, later,  during  the  sickness  with  scarlet  of  a  3^oung  sister  or 
of  children,  are  affected  by  a  mild  fever  (feverless  exanthema, 
feverish  angina). 

The  disease  factor,  the  infectious  agent,  is  as  3^et  unknown. 
It  cannot  be  doubted  that  it  is  a  contagiujn  vivum,  and  that 
it  may  be  figured  as  being  a  minute  form  of  life;  still,  notwith- 
standing the  positive  results  from  inoculation  of  the  blood  of 
scarlatinous  patients  in  healthy  persons,  we  have  not  yet  de- 
tected a  distinct  germ  as  the  carrier  of  the  scarlatinal  con- 
tagium. 

Among  the  peculiarities  of  the  infectious  material  its 
tenacity  is  especially  established.  For  months,  without  losing 
its  virulency,  it  may  cling  to  clothes,  bedding,  house  utensils. 
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the  walls  of  the  dwelling-.  The  usual  metliods  of  disinfection 
of  dwelling's,  furniture,  etc.,  seem  here  to  be  powerless.  We 
can  only  depend  on  freeing-  from  the  infectious  material  those 
articles  of  attire  and  of  furnishing-  which  can  be  exposed  for 
long  to  steam. 

It  being-  g-ranted  that  the  infectious  material  may  be  car- 
ried in  the  clothing-  and  in  books,  so  also  must  it  be  deemed 
possible  for  healthy  people  who  have  been  in  contact  with  dis- 
eased, to  carry  the  germs  on  their  hands,  in  their  hair,  or 
clothing-.  That  such  people  should  themselves  become  dis- 
eased is  not  essential,  on  the  contrary  it  is  usually  impossible, 
since  they  are  ordinarily  adults  who  have  already  passed 
through  the  disease.  The  families  of  physicians  seem  par- 
ticularly to  be  endangered.  The  frequency  of  scarlet-fever 
infection  in  schools,  is  due  to  this  tenaciousness  of  the  con- 
tagium.  It  is  patients  convalescing  from  scarlet  fever  who 
transmit  the  infectious  material  to  the  air  and  clothing  of 
their  fellow-scholars,  and  not  children  in  the  invasion  period 
of  the  disease.  The  latter,  indeed,  on  the  appearance  of  the 
invasion  phenomena  of  the  disease,  are  sent  home  at  once,  and 
remain,  therefore,  in  this  stage,  in  onl}^  brief  contact  with  the 
other  pupils.  It  is  further  questionable  as  yet,  if  scarlet  fever 
in  the  prodromal  period  gives  off  infectious  material.  In  this 
respect  scarlet  fever  differs  materially  from  measles.  In  the 
latter  the  prodromal  stage  lasts  for  a  number  of  days,  and  the 
children,  although  suffering  from  catai-rh  and  fever,  are  fre- 
quently enough  sent  to  school.  It  cannot  be  doubted  that  the 
secretions  and  excretions  of  patients  suffering  from  measles  are 
contagious  even  in  the  prodromal  stage. 

In  regard  to  the  duration  of  the  incubation  or  the  latent 
stage,  the  most  reliable  observations  speak  for  seven  days  as 
being  the  usual  one,  but  then  cases  occur  where  this  stage  is 
double  this  time,  and  others  where  even  a  few  days  after  in- 
fection the  disease  breaks  out.  We  cannot  exj)lain  this  irreg- 
ularity in  the  duration  of  the  incubation  period  and  must 
leave  this  to  further  research.  As  far  as  we  know  as  yet, 
scarlet  fever  is  in  this  respect  peculiar.  Since  all  external  and 
individual  influences  are  effective  in  case  of  the  remaining  in- 
fectious diseases  AA^hose  incubative  periods  are  cyclical,  they 
must  also  be  in  case  of  scarlet  fever,  and  so  we  must  seek  for 
the  reason  in  the  variable  developmental  pi'operty  of  the  scar- 
let-fever poison. 
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Ordinarily,  during*  tlie  period  of  invasion,  tliere  are  no  phe- 
nomena characteristic  of  the  disease.  Occasionally  slight  con- 
stitutional disturbance  and  ang-ina  are  noted. 

The  invasion  picture  of  the  disease,  the  breaking"  out,  or  the 
prodromata  of  the  disease,  as  it  was  the  custom  to  call  it 
when  the  eruption  was  deemed  the  chief  thing",  are  very  strik- 
ing". Vomiting",  ang"ina,  fever,  this  trinity  ushers  in  the  scene. 
The  onset  of  the  fever  maj'  be  variable;  chill  is  exceptional, 
chilly  sensations  are  more  frequent.  Frequently  in  children  a 
convulsive  attack  is  the  initial  symptom  in  place  of  the  chill. 
This  is  the  case  in  children  not  only  in  scarlet  fever  but  in  all 
acute  fevers,  particularly  in  croupous  pneumonia. 

The  temperature  quickly  rises  and  on  the  same  day  reaches 
40°  to  40.5°  C.  The  pulse  is  markedly  quickened,  in  children 
reaching"  140  to  150.  These  severe  disturbances  in  the  central 
org"ans,  the  heart  and  the  temperature  reg"ulation  apparatus, 
react  ordinarily  on  the  g-eneral  nervous  sj^stem.  The  child 
not  onlj^  g"oes  at  once  to  bed,  but  is  relaxed,  prostrated  and 
strikes  the  physician  as  being"  very  sick. 

The  diag-nosis  in  this  stage,  which  precedes  that  of  erup- 
tion, is  often  doubtful,  especially  if  it  be  the  first  case  in  the 
family.  I  must  again  lay  stress  on  the  diagnostic  value  of 
that  triad  of  symptoms  which  accompany  the  onset.  Ordi- 
narily the  following  is  the  sequence:  the  child  comes  home  at 
evening,  from  school  or  from  the  garden,  complaining  of  sore- 
throat,  goes  to  bed,  has  a  chill,  and  when  the  physician  arrives 
and  takes  the  temperature  he  finds  marked  increase  in  the 
body  warmth,  together  with  frequency  of  the  pulse  and  severe 
general  disturbance.  Ordinarily  on  the  evening  of  the  first 
day  or  on  the  second  day,  the  eruption  appears  and  makes 
the  diag'nosis,  but  still,  in  view  of  the  essential  separation  of 
the  sick  from  the  well,  it  is  very  important  that  the  diagnosis 
of  scarlet  fever  should  be  made  as  early  in  the  disease  as  is 
possible.  The  repeated,  uncalled-for  vomiting  has  always 
seemed  to  me  a  most  important  diagnostic  symptom,  where 
pneumonia,  from  the  absence  of  physical  signs,  can  be  ex- 
cluded. Often,  however,  the  vomiting  is  absent,  and  so  also 
may  the  fever  or  general  disturbances,  or  angina  may  not  be 
pronounced.  In  such  cases  we  must  be  reserved  in  our  opin- 
ion and  wait  for  the  appearance  of  the  eruption ;  for  safety, 
however,  the  healthy  should  be  isolated  from  the  sick. 
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The  eruption  appears  on  the  evenmg-  of  the  first  or  on  the 
second  day,  most  marl^ed  at  first  on  tlie  tliroat,  breast,  and 
back,  the  face  usually-  being-  free  from  it.  Here  we  have  an 
essential  differential  point  from  measles  and  small-pox.  The 
cheeks  and  temples  and  ears  are  ordinarily  hig-hly  reddened 
from  fever,  and  not  infrequently  covered  by  the  eruption,  but 
the  neighborhood  of  the  mouth  and  the  chin  are  usi^ally  very 
pale  and  this  contrasts  markedly  with  the  deep  red  of  the 
neck.  This  appearance  is  very  characteristic.  The  beg-inner, 
who  usually  finds  it  difficult  to  reach  a  diagnosis  in  case  of 
the  acute  exanthemata,  a  difficulty  which  in  the  beg-inning  of 
one's  practice  is  very  suggestive  to  the  parents,  maj'  general!}- 
reach  his  diagnosis  by  remembering  this  contrast  in  connec- 
tion with  the  symptoms  of  the  period  of  invasion.  There  next 
appears  the  characteristic  scarlet  coloring,  the  raspberry-  tone 
of  the  exanthema,  which  is  readil}-  recognized  even  under  arti- 
ficial light.  The  form  of  the  eruption,  from  the  beginning,  in 
small  spots  not  elevated  above  the  uncolored  skin,  the  rapid 
confluence  of  the  si^ots,  the  islets  of  pale  skin  between,  the 
relatively  quick  spreading  of  the  eruption  over  the  back  and 
the  extremities,  which  usuallj^  happens  in  two  daj's,  these  are 
phenonlena  which  are  peculiar  to  scarlet  fever.  To  determine 
the  color  of  the  eruption  it  is  advisable,  after  quickly  uncover- 
ing the  warmest  part  of  the  skin,  in  particular  the  nates,  to 
glance  at  it  from  a  distance  and  to  test  the  inflammatory 
hyper^Emia  by  pressure  with  the  finger  tips.  Even  in  case  of 
relatively  slow  development  of  the  eruption,  as  in  instances  of 
aggravated  infection,  the  peculiar  dark  and  ffiiely  disseminated 
redness  strikes  the  eye.  The  vaso-motor,  in  particular  the 
vaso-constrictor  nerves,  owing  to  the  manifest  dilatation  of 
the  capillaries,  are  in  a  state  of  great  mechanical  irritability ; 
contact  with  a  resisting  agent  causes  them  to  react  by  a 
spastic  narrowing  of  the  vessels  in  the  irritated  zone.  B,y 
stroking  the  scarlet  skin,  letters  and  figures  may  be  formed, 
a  phenomenon  which  Bouchut  claims  to  be  pathognomonic  of 
scarlet  fever,  since  in  no  other  form  of  inflammation  of  the 
skin  is  this  possible  to  such  a  marked  degree. 

Desquamation,  which  ordinarily  begins  the  sixth  day  on 
the  throat  and  thence  spreads  along  the  course  of  the  erup- 
tion, is  characterized  by  the  large  scales  of  epidermis  which 
are   shed.     This    lamellar   or  membranous  desquamation   is 
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pathog-nomonic  of  scarlet  fever,  and  leads  to  diagnosis  weeks 
afterward,  a  factor  which  is  most  important  for  the  establish- 
ment of  the  scarlatinal  nature  of  nephritis  as  also  for  progno- 
sis. The  desquamation  is  most  extensive  and  lasting-  on  the 
feet  and  hands,  on  the  palms  and  soles  as  well  as  the  fingers 
and  toes.  Intense  exanthema  is  regularly  followed  by  marked 
desquamation.  In  adults  especially,  we  may  see  the  epider- 
mis of  the  whole  hand  shed  in  one  piece,  and  the  skin  of  the 
fing-ers  is  often  cast  like  the  finger  of  a  g-love. 

The  length  of  the  desquamation  period  is  very  variable;  it 
may  last  for  weeks  and  this  wearies  the  patient  as  much  as 
the  physician,  since  return  to  customary  habits  is  not  advisa- 
ble until  the  desquamation  is  at  an  end. 

The  angina,  usually  the  first  symptom  of  the  disease,  is  at 
the  outset  ordinarily  not  different  from  simple  catarrh.  The 
injection  and  swelling  of  the  mucous  membrane  of  the  isthmus 
of  the  fauces  is  either  an  even  one  or  else  spotted,  extending 
to  a  g-reater  or  less  deg-ree  over  the  velum,  and  the  swelling 
of  the  tonsils  and  of  the  lymph  glands  is  marked.  In  severe 
cases  the  swelling  may  attain  a  high  degree,  so  that  in  young 
children  it  may  lead  to  difficult  respiration  through  stenosis 
of  the  isthmus.  Even  though  the  closure  of  the  naso-pharynx 
is  incomplete,  nasal  tones  and  regurgitation  of  fluid  into  the 
nostrils  occur. 

The  appearances  in  the  throat  are  very  characteristic,  and 
scarlet  fever  causes  pathognomonic  changes  of  the  tongue, 
such  as  great  injection  and  swelling  of  the  papillae.  The  fili- 
form papillas  stand  out  at  the  apex  and  on  the  borders  of  the 
tongue  like  slender  shining  red  pearls  above  the  epithelial 
layer.  The  appearance  is  very  pretty,  and  the  scarlet  fever 
tongue  has  been  called  the  raspberry-tongue,  the  cat's-tong'ue. 
Under  circumstances  these  appearances  may  be  of  diagnostic 
importance. 

Very  frequently  a  purulent  inflammation  of  the  nasal 
mucous  membrane  accompanies  severe  cases  of  scarlet  fever. 
We  cannot  always  be  sure  as  to  whether  we  are  dealing  with 
a  purulent  catarrh  or  with  diphtheria  of  the  nasal  mucous 
membrane.  This  catarrh  is  in  all  cases  a  bad  phenomenon, 
since  it  points  to  great  inflammation  of  the  naso-pharynx  and 
nostrils. 

Ordinarily  the  fever  remains  for  two  to  three  days  at  the 
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height  reached  on  the  first  or  second  day  (between  40  and  41° 
C.)  and  tlien  it  g-radually  sinks.  At  the  end  of  four  to  five 
days  the  temperature  reaches  normal,  although  into  the  third 
week,  through  the  entire  desquamative  period,  there  is  a  slight 
evening  rise.  It  seems  as  though  an  extensive  desquamatory 
process  were  the  cause  of  this  fever;  still  retrograde  metamor- 
phosis in  the  internal  organs,  in  particular  the  glands,  might 
be  at  the  bottom  of  the  febrile  disturbance. 

Implication  of  the  nervous  sj^stem  maj'  be  verj'  variable, 
but  it  is  never  lacking.  This  varies  according  to  the  nervous 
disposition  of  the  individual;  nervous  children  readily  grow 
delirious;  phlegmatic  children  are  only  quite  sleepy.  The  ex- 
tent of  implication  of  the  nervous  system  also  varies  with  the 
virulence  of  the  poison,  the  action  of  which  on  the  central 
nervous  system  may  at  times  be  A'ery  deleterious.  I  will  re- 
turn to  this  point  when  I  speak  of  the  anomalies  in  the  course 
and  of  the  complications  of  scarlet  fever. 

The  course  of  scarlet  fever  then  is  run,  even  in  mild  cases, 
in  a  turbulent  way  for  six  to  eight  days;  the  w'hole  j)eriod, 
however,  including  the  desquamatory  stage,  from  the  begin- 
ning of  the  disease  to  return  to  ordinary-  life,  requires  at  least 
three  to  four  w^eeks. 

The  diagnosis  of  the  affection  when  it  runs  a  normal  course 
is  not  at  all  difficult  if  all  the  factors  are  borne  in  mind.  As 
easy,  however,  as  the  recognition  of  the  disease  is  ordinarily, 
just  as  difficult  may  it  be  in  the  sick-room  when  all  histor\^ 
and  prodromal  symptoms  are  lacking.  In  manj^  such  cases 
it  is  impossible  to  make  a  diagnosis  from  the  frequently  in- 
sufficiently developed  eruption  alone.  Nevertheless,  I  cannot 
impress  upon  you  sufficiently,  gentlemen,  the  importance  of 
carefull.y  studying  the  eruption  in  order  to  note  all  that  may 
be  gathered  from  its  appearance.  You  must  see  as  many 
cases  of  scarlet  fever  as  possible.  Large  hospitals  and  clinics, 
especially  the  skin  divisions  of  the  Vienna  general  hospital, 
give  you  this  opportunity.  And,  gentlemen,  let  it  be  3'our 
rule  in  examining  any  eruption  to  note  first  always  the  gen- 
eral appearance  and  to  feel  it,  and  next  to  search  for  the 
primitive  form  of  eruption  at  the  peripherj^  in  order  to  deter- 
mine whether  it  is  spotted  or  nodular,  etc.  I  take  this  oppor- 
tunity to  lay  stress  on  the  inferior  place  granted  dermatology 
in  many  of  the  German  high  schools,  and,  on  the  other  hand. 
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I  must  lament  the  difficulties  in  private  practice  which  beset 
the  physician  who,  as  is  customarj^,  has  not  been  thoroughly- 
trained  in  the  diseases  of  the  skin.  We  cannot  study  these 
diseases  in  books;  this  study  must  be  on  the  living-;  no  atlas 
can  take  the  place  of  observation  at  the  bed-side.  Further, 
the  variety  of  diseases  of  the  skin  which  the  student  sees 
in  his  clinical  semester,  is  too  great,  and,  in  consequence,  bad 
errors  are  made  in  practice  as  well  in  diag-nosis  as  in  treat- 
ment. Generally  the  student  has  a  certain  disinclination  to 
study  the  diseases  of  the  skin;  the  majority  of  phj'sicians  do 
not  attend  any  lectures  nor  read  any  works  on  this  subject, 
although  the  study  of  skin  diseases  has  a  very  g-reat  theoreti- 
cal and  practical  value.  Every  physician  who  desires  to  feel 
at  ease  in  the  sphere  of  dermatology  should,  after  completion 
of  his  curriculum,  resort  to  some  metropolis,  in  the  hospitals 
of  which  he  may  under  expert  guidance  study  a  vast  material. 
I  repeat  then:  seize  every  opportunit}'  to  see  and  to  study  the 
diseases  of  the  skin,  this  brings  ease  in  practice  owing-  to  the 
g-reater  certainty  in  diag-nosis  and  the  better  results  of  treat- 
ment. When,  gentlemen,  I  laj'  stress  upon  this,  it  is  because 
I  am  convinced  that  recog-nition  of  the  exanthemata  is  only 
secured  through  repeated  observation.  At  the  end  of  my  lec- 
ture, therefore,  I  present  a  case  to  you  that  each  may  have 
the  opportunity^  to  see  and  study  the  case  closely. 

I  will  recapitulate  here  the  points  in  the  history  of  the  case 
you  last  saw,  which  we  may  consider  an  instance  of  the  nor- 
mal course  of  scarlet  fever: 

C.  W.,  a  factory  operative,  set.  20,  on  the  morning-  of  the 
20th  of  July  was  seized  with  chill,  nausea,  vomiting,  head- 
ache, and  dj^sphagia.  The  evening  of  the  same  day  the  symp- 
toms were  general  pains,  great  restlessness,  severe  headache, 
painful  angina.  The  pulse  was  full  and  hard,  152,  the  temper- 
ature 40.1°. 

July  30th  (2d  day  of  disease).  In  the  morning,  after  a  very 
restless  night,  the  general  disturbances  were  no  better,  the 
angina  being  worse;  red  spots  on  the  temples,  cheeks,  and 
neck  appeared.  In  the  evening  the  eruption  had  spread  over 
the  entire  back.  The  condition  otherwise  was  unchanged.  P. 
142,  T.  40.4°. 

Jul^^  31st  (3d  day).  In  the  morning  the  eruption  was  more 
markedly  developed ;  otherwise  the  condition  was  the  same. 
P.  132,  T.  39.4°.     In  the  evening,  P.  132,  T.  40.2°. 
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August  1st  (4th  day).  In  the  morning-  the  eruption  had 
spread  thoroughly  over  the  extremities;  the  angina  was 
worse,  the  urine  normal.  P.  112,  T.  39.4°.  In  the  evening: 
Condition  was  the  same.    P.  120,  T.  40.1°. 

August  2d  (5th  da}^).  In  the  morning  the  eruption  was  fad- 
ing from  the  back.  P.  100,  T.  3S.G°.  In  the  evening  the  same 
condition.     P.  112,  T.  39.6°. 

August  3d  (Gth  day).  In  the  morning  desquamation  had  be- 
gun on  the  face  and  neck.  P.  80,  T.  37.4°.  In  the  evening 
condition  the  same.     P.  96,  T.  38.4°. 

August  4th  (Tth  day).  In  the  morning  the  angina  had  almost- 
entirely   disappeared;    desquamation   general.     P.  96,  T.  38°. 
In  the  evening,  P.  96,  T.  39. 

August  5th  (8th  day).  In  the  morning,  P.  84,  T.  37.8°.  In 
the  evening,  P.  104,  T.  38.7°. 

August  Gth  (9th  day).  In  the  morning,  P.  80,  T.  37.3°.  In 
the  evening,  P.  90,  T.  38.2°. 

August  7th  (10th  day).  In  the  morning,  P.  66,  T.  37.6.  In 
the  evening,  P.  62,  T.  38°. 

August  8th  (11th  day).  In  the  morning,  P.  66,  T.  37.4. 
From  this  time  forth,  no  more  fever,  a  speedy  convalescence. 

This,  gentlemen,  Avas  an  instance  of  so-called  normal  course 
of  scarlet  fever  without  complication.  The  j)eriod  of  fever 
lasted  just  eight  days,  and  four  to  five  of  these  days  belonged 
to  the  period  of  desquamation. 

I  will  now  relate  the  history  of  a  case  where,  during  an 
otherwise  mild  course  of  the  disease,  there  occurred  eclamptic 
attacks  during  the  height  of  the  fever. 

E.  K.,  a^t.  2,  a  strong  child,  previously  healthy,  j)assed  a 
very  restless  daj^  from  the  10th  to  the  11th  of  July. 

July  11th.  In  the  morning,  aggravated  general  state,  finely 
spotted  eruption  on  the  temples,  cheeks,  neck,  and  back. 
Mucous  membrane  of  throat  very  much  reddened  uniformly 
and  swollen.  Dj^sphagia  was  absent,  as  also  swelling  of  the 
glands.  T.  38.4°.  In  the  evening,  general  disturbances,  som- 
nolence, cheeks  very  red.     Two  stools.    P.  172,  T.  40,2°. 

July  12th  (a.m).  Very  restless  night;  great  heat  of  body, 
much  thirst;  two  attacks  of  general  convulsions,  each  last- 
ing one-quarter  hour.  Intellect  unclouded,  less  restlessness, 
normal  pupils.  No  swelling  of  the  glands  of  the  neck,  erup- 
tion over  entire  body.     On  face  slight  desquamation;   urine 
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straw -yellow  in  color,  no  albumin.  P.  1G4,  T.  38.7^.  In  the 
evening-  hig-h  fever;  two  slight  convulsive  attacks.  P.  168,  T. 
40.1°. 

July  13th  (a.m.).  Not  specially  restless  during-  the  night;  no 
convulsions;  eruption  fading-  from  the  h.ack,  blooming-  on  ex- 
tremities; desquamation  on  face.  T.  38.6°.  In  the  evening-, 
complains  of  itching-;  one  stool  at  noon.    P.  140,  T.  39.6°. 

July  14th  (A.M.).  Very  restless  night;  P.  140,  T.  38.6°.  In 
the  evening,  P.  132,  T.  38.2°. 

July  15th  (P.M.).    P.  136,  T.  38.7°. 

From  16  to  20th  of  July  progressive  desquamation ;  highest 
range  of  temj)erature  being  in  the  evening  of  July  17th,  when 
it  reached  39.1°. 

From  the  20th  on,  undisturbed  convalescence. 

In  the  following  case  we  note,  together  with  a  rather  mild 
course  an  unusuallj^  long  prodromal  stage  (forty-eight  hours), 
pain  in  the  joints,  and  dropsy  without  kidney  disease.  The 
latter  phenomenon  is  usually  rare,  and  resulted  in  this  case 
from  exposure  before  the  end  of  desquamation. 

W.  T.,  [et.  10,  a  weak  child,  complained  the  evening  of 
July  7th  of  pain  in  the  throat  and  chilly  sensations.  Rested 
badly  during  the  night. 

July  8th  (a.m).  Patient  out  of  bed  till  11  o'clock,  and  then 
complained  of  chill  and  vomited  a  number  ,of  times.  In  the 
evening  the  face  was  uniformly  reddened,  no  certain  eruption, 
however,  dysphagia  slight,  considerable  angina,  slight  painful 
swelling  of  the  glands  of  the  jaw.     P.  148,  T.  39.8°. 

Julj^  9tli  (a.m.).  Very  restless  night,  but,  notwithstanding, 
the  general  state  is  good.  D^^sphagia  and  swelling  of  the 
gland  are  greater;  the  mucous  membrane  of  the  joharynx  is 
deep  red,  covered  in  parts  with  yellowish  mucus;  no  diph- 
theria. Urine  negative.  P.  116,  T.  38.1°.  In  the  evening: 
increase  of  the  fever,  thirst,  and  an  eruption  which  has  spread 
all  over  the  back  and  is  well  developed.     P.  136,  T.  40.4°. 

July  10th  (a.m.),  slept  much  during  the  night;  less  pain  in 
throat,  appetite  greater,  eruption  on  face,  especially  lips  and 
eyebrows,  beginning  to  desquamate.  P.  116,  T.  38.6°.  In  the 
evening,  is  more  feverish;  desquamation  marked  on  lower  part 
of  limbs.     P.  128,  T.  39.6°. 

July  11th  (A.M.).  The  night  has  been  restless  from  itching; 
dysphagia  less,  and  general  state  improved;  good  appetite; 
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constipation;  eruption  only  noticeable  on  the  lower  extremi- 
ties. P.  112,  T.  39.6°.  In  the  evening-,  the  itching-  continues; 
eruption  is  more  marked  on  the  lower  extremities,  P.  100,  T. 

Jul^-  12th  (a.m.).  Stool  during  the  night;  sleep  disturbed  by- 
pain  in  the  wrists  and  in  the  back;  eruption  still  visible  on  the 
nates.  Both  wrist-joints  are  painful  on  pressure  and  motion, 
but  they  are  not  swollen,  nor  are  the  hands  reddened;  the 
dorsal  region  is  also  painful  on  pressure.  The  urine,  by  cathe- 
ter, is  clear  and  free  from  albumin.  P.  100,  T.  38.3°.  In  the 
evening,  T.  39.1°. 

July  13th  (a.m.).  Slept  well;  wrist  joints  very  painful,  dorsal 
pain  less,  desquamation  over  the  face.  P.  96,  T.  38.3°.  In  the 
evening,  great  weakness,  great  pain  in  joints  and  in  back, 
swelling  of  glands  has  disappeared,  urine  is  normal.  P.  92,  T. 
38.8°. 

July  14th  (a.m.).  Less  pain.  P.  8-4,  T.  38.2°.  In  the  evening, 
conditions  the  same. 

July  15th  (a.m.).  General  desquamation;  pain  in  joints  dis- 
appearing*. 

July  ITth  (a.m.).     No  fever,  desquamation  proceeding. 

July  22d.  The  desquamation  has  progressed  to  the  extremi- 
ties and  the  skin  is  thence  shed  in  large  lamella?. 

July  25th.  In  the  absence  of  his  parents  the  child  left  the 
house  and  played  out  of  doors  for  a  number  of  hours.  On 
July  2Tth  oedema  of  the  face,  and  this  increased  to  July  28th, 
The  urine  contained  no  albumin,  no  blood,  no  casts. 

The  oedema  disappeared  in  a  few  days,  and  the  convales- 
cence was  thereafter  normal. 

The  course  of  the  fever  during  the  three  weeks  is  note- 
worthy. As  usual,  this  fever  is  markedly  remittent,  the  ex- 
acerbations appear  with  the  desquamation.  The  pain  in  the 
carpal  and  the  metacarpo-phalangeal  joints  was  also  remit- 
tent, there  occurred  no  swelling  of  the  joints.  These  pains  in 
the  joints  are  to  be  looked  upon,  even  as  is  the  eruption  and 
the  angina,  as  due  to  a  localization  of  the  scarlet-fever  poison, 
and  are  of  no  importance  from  the  standpoint  of  prognosis. 
To  call  this  affection  rheumatism,  rheumatismus  arficulorum 
aciitus  scarlatinosus,  is  not  appropriate,  since  we  are  not  at 
all  dealing  with  a  rheumatic  process.  The  desquamation  on 
the  face  where  there  had  been  no  eruption  is  frequent  enough, 
12—46 
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and  is  to  be  laid  to  specific  infection  of  the  papillary  bodies. 
Finally,  the  occurrence  of  oedema  of  the  face  during-  the  des- 
quamation period  without  kidney  disease  is  noteworthy. 
Such  oedema  without  disease  of  the  kidneys  or  heart  is  very 
rare,  althoug-h  I  have  often  seen  it.  A  young-  patient  under 
treatment  in  the  Greifswald  hospital  had  great  oedema,  dur- 
ing- the  desquamation  period,  of  the  entire  body,  with  uniform 
swelling  of  the  scrotum  and  penis,  in  the  absence  of  kidney  or 
heart  disease.  The  explanation  of  this  dropsy  as  being  due  to 
the  action  of  cold,  is  not  a  clear  one;  we  must,  however,  be- 
lieve in  great  irritability  of  the  blood-vessels  of  the  skin,  of 
the  vaso-motor  nerves,  as  adjuvant  causes. 

The  above  are,  in  g-eneral,  g-entlemen,  harmless  anomalies 
in  the  course  of  scarlet  fever.  Let  us  now  consider,  before  pass- 
ing- to  a  study  of  severe  cases,  the  course  of  the  mildest  and 
abortive  form  of  scarlet  fever.  I  remarked  in  the  beginning 
that  during  the  course  of  an  epidemic,  people  who  are  pro- 
tected by  previous  attack  and  are  busied  around  the  sick  will 
have  rudimentary  symptoms,  such  as  angina  with  fever,  or  ex- 
anthema without  fever,  slight  rheumatoid  symptoms  with 
angina,  etc.,  and  that  such  symptoms  indicate  slight  infection. 
Such  rudimentary  phenomena  of  an  infectious  nature  are  wit- 
nessed during-  the  course  of  all  the  epidemic  infectious  diseases. 
Call  to  mind  the  g-astric  febrile  attacks  during  epidemics  of 
typhoid,  the  symptoms  during-  epidemics  of  cholera,  the  pain- 
ful and  frequent  angina  during  epidemics  of  diphtheria,  etc. 

The  following  brief  history  is  an  example  of  such  abortive 
attacks. 

F.  v.,  get.  12|,  a  strong  boy,  who  had  never  had  scarlet 
fever,  slept  in  a  small  room  with  his  sister  who  was  suffering 
from  the  disease.  On  September  21st  the  sister  had  the  pro- 
dromata  of  scarlet  fever  and  on  the  23d  the  eruption  appeared. 
The  boy  remained  healthy  up  to  September  30th.  On  October 
1st  he  awoke  with  pain  in  the  throat,  nausea  without  vomit- 
ing and  he  did  not  care  to  get  up. 

The  evening-  of  October  1st  he  complained  of  dj'sphagia, 
the  tonsils  were  dark-red  and  swollen,  as  also  the  g-lands  of 
the  angle  of  the  jaw.  The  pulse  was  120,  the  respiration  36, 
the  temperature  40°  C. 

October  2d,  in  the  morning,  the  boy  was  well  and  had  to 
be  called  in  from  the  street  in  order  to  be  examined.     The 
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ang-ina,  was  still  present;  the  subjective  disturbances  had  dis- 
appeared. He  had  a  good  appetite.  Pulse  94,  temperature 
37.6°.     He  remained  well. 

Another  patient  had  a  slig-ht  attack,  although  it  was  fol- 
lowed by  a  severe  nephritis.  We  could  also  determine  the 
incubation  period  in  his  case.  He  slept  in  the  same  bed  with 
his  six-3^ear-old  sister.  She  was  taken  sick  on  Maj^  5th,  and 
on  the  6th  the  eruption  appeared.  The  boy  sickened  on  May 
llth,  that  is  on  the  6th  to  Tth  day  after  his  sister.  The  fever 
lasted  only  five  days,  and  reached  40°  C.  once  in  the  rectum. 

In  practice  among  the  poorer  classes,  where  the  parents 
are  not  specially  watchful  over  the  children,  I  have  found  chil- 
dren playing-  on  the  street  and  suffering  from  severe  scarlet 
fever,  and  yet  the  thermometer  did  not  show  much  increase 
in  the  body  warmth. 

Our  present  knowledge  only  allows  us  to  theorize  as  to  the 
reason  of  such  differences  in  the  action  of  the  same  morbid 
cause.  Is  it  the  quantity  of  the  received  infectious  germs,  or 
is  it  their  primary  virulence;  or  is  it  the  individual  suscepti- 
bility of  the  human  body  which  in  one  case  withstands  the 
qualitative  and  quantitative  development  of  the  germs,  and  in 
another  allows  them  to  remain  capable  and  to  develop  slowlj" 
or  quickly  ?  The  latter  supposition  explains  better,  in  gen- 
eral, the  facts  of  experience  and  experiment  at  our  disposal. 
The  peculiarity  of  the  germs  in  the  dissemination  of  the  pro- 
ducts of  infection  which  in  the  development  of  the  same 
disease  cause  such  variety  in  phenomena,  must  be  claimed  as 
depending"  on  the  state  of  the  soil  in  which  they  effect  lodg- 
ment. At  any  rate  it  must  be  granted  that  there  occur 
differences  in  the  primary  virulence,  in  the  malignance"  of  the 
infectious  material.  In  favor  of  this  speaks  the  severity  in 
the  beginning"  of  great  epidemics,  and,  as  I  pointed  out  before, 
the  influence  of  locality  on  the  severity  of  the  disease  has  not 
been  proved,  in  the  sense  that  Pettenkofer  claims.  The 
correctness  of  this  view  is  proved  by  erysipelas,  where  the  in- 
vasion point  is  known  and  the  local  progress  of  the  inflamma- 
tor}'  causes  can  be  controlled  by  the  eye.  We  witness  here, 
on  the  one  hand,  extensive  dissemination  of  the  er3'sipelatous 
inflammation  and  swelling  associated  with  great  constitu- 
tional disturbance,  high  temperature,  severe  brain  symptoms; 
on  the  other  hand,  in  another  case  there  exists  similar  spread- 
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ing-  and  intensity  of  the  inflammation  and  yet  no  brain  dis- 
turbances and  almost  no  fever  appear.  I  have  often  shown, 
you  such  cases.  The  future  will  teach  us  if  cultures  from  such 
mild  cases  of  infection  when  inoculated  produce  different 
symptoms  or  cause  different  chang-es  than  g-erms  from  severe 
cases  of  infection.  Many  questions  of  the  highest  importance 
from  the  standpoint  of  treatment  face  us  here. 

Experience  teaches  us  in  reg-ard  to  the  action  of  severe  in- 
fection that  this  affects  above  all  the  central  nervous  system, 
but  that  all  the  other  organs  suffer  through  the  deleterious 
action  of  the  poison  on  the  nourishment  and  innervation  of 
the  cells  and  that  they  suffer  the  more  the  severer  the  infec- 
tion. The  number  and  gravity  of  these  poisonous  effects, 
which  are  called  complications,  vary  in  the  different  infectious 
diseases.  No  infection,  however,  equals  scarlatina  in  this  re- 
spect; in  no  infectious  disease,  except  cholera,  do  such  severe 
phenomena  of  infection  present  themselves  in  such  a  relatively 
short  time,  often  indeed  in  a  few  hours;  in  none  are  the  num- 
ber and  manifold  nature  of  the  complications  as  great  as  in 
scarlet  fever. 

Let  me  mention  here  a  few  cases  of  deep  infection  where 
the  speedy  fatal  issue  must  be  looked  upon  as  due  to  sepsis. 

Rosine  M.,  set.  4|,  quite  a  robust-looking  child,  sickened  on 
August  11th  of  vomiting,  faintness,  headache,  fever  and  thirst. 

On  August  12th  (p.m.),  coma;  small,  soft  pulse;  severe  an- 
gina without  diphtheria;  great  swelling  of  the  glands  at  the 
angle  of  the  jaw.     P.  130,  T.  40.2°. 

August  13th  (a.m.).  Very  restless  night;  coma  lasting; 
vomiting  toward  morning;  on  the  back  and  chest  slight 
eruption  of  scarlet  fever.  Pulse  very  small,  frequent  and 
irregular.  P.  184,  T.  41.9°.  In  the  evening,  at  34^  o'clock,  death 
from  eclampsia. 

At  the  autopsy  there  was  found  purulent  infiltration  of 
the  tonsils,  simple  swelling  of  the  glands  of  the  neck  and  of 
the  mesentery;  hj'^persemia  of  the  brain  substance  and  mem- 
branes; enlarged  spleen. 

Julius  H.,  get.  5,  a  weak,  poorly-nourished  bo,y,  who  during 
a  year  has  been  treated  for  scrofula,  pneumonia,  and  intermit- 
tent, slept  in  the  same  bed  with  his  sister,  who  had  scarlet 
fever  November  11th.  On  November  19th,  Julius  was  still 
healthy,  but  during  the  night  he  was  very  restless,  and  vom- 
ited a  number  of  times  toward  morning. 
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November  20th  (noon),  he  was  deeply  affected.  Com- 
plained of  great  headache,  much  angina,  his  nose  was  stopped ; 
there  was  an  eruption  over  the  breast,  back,  and  upper  arms. 
The  pulse  was  small  and  very  frequent,  110. 

At  nig'ht,  the  eruption  had  spread  over  the  whole  body, 
P.  100,  R.  40,  T.  39.7°. 

November  21st  (a.m.).  During-  the  nig-ht  he  g-rew  gradually 
worse,  being  delirious.  Lies  in  coma  with  stertorous  breath- 
ing. The  angina  and  swelling  of  the  glands  have  greatly 
increased.  No  diphtheria.  Eruption  is  weaker  and  livid.  P. 
190,  K  50,  T.  41.3°. 

At  5  o'clock  in  the  evening-  had  convulsions  and  in  a  half 
hour  was  dead.     No  autopsy. 

In  order  to  compare  the  anatomical  with  the  clinical  pic- 
ture, I  report  the  following  two  cases  briefly  where  death 
occurred  a  few  days  later  than  in  the  preceding-. 

Christian  E.,  ait.  2,  a  well-nourished  boy,  on  the  30th  of 
January  presented  the  prodromal  symptoms  of  scarlet  fever. 

January  31st  (p.m.)  came  under  treatment.  Eruption  al- 
ready present  on  the  neck,  chest  and  back.  Considerable  an- 
gina and  great  general  disturbance.     P.  144,  T.  40.3°. 

February  1st  (a.m.).  Was  somnolent  and  deeply  infected, 
the  spleen  was  greatly  enlarged.  The  eruption  was  a  trifle 
livid,  the  pulse  small  and  soft.  P.  160,  T.  41.3°.  In  the  even- 
ing, P.  148,  T.  41.1°. 

February  2d  (a.m.).  Had  passed  a  restless  night;  somno- 
lence continuous;  delirium;  P.  160,  T.  40.9°.  In  the  evening-, 
condition  the  same;  urine  free  from  albumin;    P.  162,  T.  40.7°. 

February  3d  (a.m.)  great  delirium  in  the  night;  is  comatose, 
although  he  can  be  roused.  The  eruption  is  jDale-brown  in  color, 
great  angina,  no  recognizable  diphtheria.  Under  the  left  ear 
there  was  a  small,  hard,  painful  gland.  A  little  coug-h;  ex- 
amination of  lungs  negative.     Resp.  40,  P.  152,  T.  40.9°. 

At  7  o'clock  in  the  evening,  was  deeply  comatose.  At  12 
midnight,  death. 

Autopsy,  February  4th,  at  noon :  Considerable  injection  of 
the  membranes  of  the  brain;  brain  substance  soft,  pale,  espe- 
cially the  borders.  The  pleural  cavities  were  empty,  the  lungs 
free,  with  a  few  small  ecchymoses  here  and  there.  The  mucous 
membrane  of  the  smaller  bronchi  was  reddened  and  covered 
with  thick  mucus.     A  few  ecchymoses  in   the   pericardium. 
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The  right  heart  contained  fliud  blood  and  soft  clots.  Little 
blood  in  left  heart.  The  valves  were  normal,  the  muscle  re- 
laxed and  a  trifle  pale. 

The  velum  was  covered  posteriorly  with  fibrinous  exudate 
and  under  this  were  punctiform  ecchymoses.  The  pharyngeal 
mucous  membrane  was  injected,  covered  with  grayish  deposit 
and  punctiform  ecchymoses.  The  mucous  membrane  of  the 
oesophagus,  larynx,  and  trachea  was  injected.  The  gland  on 
the  left  side  of  the  throat  was  softened  in  the  centre.  The 
liver  was  normal  in  size,  the  surface  smooth,  the  substance 
reddish -brown,  rich  in  blood.  The  gall-bladder  was  distended 
with  thin  gall.  The  spleen  was  greatly  enlarged  and  the  sub- 
stance pale-violet  in  color.  The  gastric  mucous  membrane 
was  pale,  with  many  erosions;  the  mucous  membrane  of  the 
small  intestines  was  a  trifle  injected,  of  the  large  intestine 
markedly  so,  and  the  solitary  follicles  were  sharply  punctate. 
Certain  of  the  mesenteric  glands  were  swollen,  their  substance 
soft,  and  pale  grayish-red  in  color.  The  kidneys  were  quite 
large,  the  cortex  grayish-red,  the  p^^ramids  pale.  In  the  pelvis 
of  the  kidney  there  was  thin  gray  mucus. 

Max  F.,  ast.  2|,  a  strong  boy,  suffering  for  about  eight 
weeks  from  catarrh  of  the  mouth  and  ptyalism,  was  taken 
sick  on  the  16th  of  August  at  noon  with  headache,  fever,  and 
vomited  three  times. 

August  16th  (p.m.).  Was  somnolent;  the  cheeks  were  red, 
and  the  chin,  temples  and  neck  were  covered  with  discrete 
scarlet  spots.  He  had  great  angina,  the  angular  glands  were 
swollen  and  j)ainful,  the  spleen  was  enlarged ;  there  was  no 
evidence  of  diphtheria.  Examination  of  the  lungs  and  kidney 
was  negative.     P.  156,  T.  40.7°. 

August  17th  (a.m.).  The  night  had  been  restless;  had  had 
two  slimy  stools,  the  ptyalism  had  ceased.  Intense  dark, 
spotted  eruption  over  the  entire  body.  Two  enlarged  glands 
on  the  left  of  the  neck.     P.  172,  T.  40.7°. 

In  the  evening,  had  been  somnolent  during  the  day,  had 
been  excessively  thirsty,  had  had  a  number  of  brown,  fetid  ' 
stools;  the  eruption  was  dusky -red,  confluent  on  the  bask, 
discrete  on  the  extremities.  The  faucial  mucous  membrane 
was  deep  red,  swollen,  covered  with  slime;  no  diphtheria. 
Urine  was  dark  and  contained  no  albumin.     P.  148,  T.  39.8°. 

August  18th  (a.m.).     Had  had  a  very  restless  night;   was 
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comatose,  picked  at  the  bed-clothes,  had  no  control  over  rec- 
tum or  bladder.  The  eruption  on  the  face  and  back  was 
paler,  on  the  extremities  it  was  still  dark-red;  the  lips  and 
cheeks  were  desquamating'.  The  lips  were  dry  and  fissured. 
P.  IGO,  T.  40.8°. 

In  the  evening-  there  was  coma,  jactitation,  sordes  on  teeth. 
Had  two  diarrhoeic  stools.  The  eruption  on  the  extremities 
was  g-rayish  red.     P.  148,  T.  39.8°. 

Aug-ust  19th  (a.m).  Been  very  restless  during-  the  nig-ht; 
had  had  one  loose  stool.  Is  comatose.  The  eruption  over  the 
body  is  ag-ain  marked  and  dark  red.     P.  160,  T.  40.8°. 

In  the  evening-  the  coma  still  existed,  jactitation,  occa- 
sional nausea,  and  g-rinding-  of  the  teeth  were  present.  The 
eruption  was  pale.  Had  an  involuntary  stool;  the  urine  con- 
tained no  albumin  and  no  sediment. 

Aug-ust  20th  at  6|  o'clock  he  died  after  a  restless  night. 

Autopsj^  morning-  of  Aug-ust  21st :  Great  h^'^pertemia  of  the 
pia,  marked  oedema  and  hypera^mia  of  the  brain  substance. 
The  muscles  dark-red,  and  relaxed.  The  blood  dark  and  thin. 
Heart  muscle  relaxed;  the  spleen  enlarg-ed,  2.5  inches  long,  2.3 
inches  broad,  1  inch  thick,  dark  steel-blue  in  color,  rather  soft, 
the  capsule  much  distended.  On  section  the  pulp  was  dark 
red.  The  kidneys  were  slightly  enlarg-ed,  3.12  inches  in  leng-th, 
1.5  inches  in  breadth,  1  inch  in  thickness,  the  capsule  readily 
removed,  the  surface  smooth,  pale,  the  p^^ramids  pale  red  in 
color.  The  mucous  membrane  of  the  pelvis  was  injected.  In 
the  intestines  there  was  swelling-  of  the  solitarj^  follicles,  the 
vermiform  appendix  was  resistant,  its  mucous  membrane 
thickened  and  larg-ely  ulcerated,  no  stone  or  other  foreig-n 
body  in  it. 

From  these  cases  the  anatomical  and  clinical  picture  of 
severe  uncomplicated  scarlet  fever  is  clearly  evident.  The 
elevated  temperature,  the  hig-h  pulse  rate,  the  severe  nervous 
disturbances,  the  dusky  red  and  even  livid  eruption,  the  more 
or  less  intense  angina,  the  gastro-intestinal  disturbances  and 
the  splenic  tumor,  these  are  the  characteristics  of  the  clinical 
picture.  The  anatomical  picture  is  represented  b}-  the  liyper- 
cemia  of  the  brain  and  its  membranes,  the  frequent  oedema  of 
the  brain,  the  dark  fluid  blood  containing  only  a  few  clots,  the 
relaxed  heart,  the  swelling  with,  usually,  purulent  infiltration 
of  the  tonsils  and  glands  of  the  neck,  the  implication  of  other 
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giands  in  the  bodj^,  the  chang-es  in  the  spleen,  the  ecchymoses 
in  the  serous  membranes  and  the  skin,  the  enlargement  of  the 
liver  and  of  the  parenchyma  of  the  kidneys.  The  histological 
appearances  consist  in  cloud^^  swelling-  of  the  parenchj'ma 
cells,  etc.  In  reg-ard  to  the  role  which  parasitic  elements  play 
we  know  nothing  as  yet  with  certainty.  DitTerent  varieties  of 
germs,  as  well  cocci  as  bacilli,  are  to  be  found,  but  the  patho- 
g-enetic  g-erm  has  not  yet  been  discovered. 

More  frequent  than  these  severe  cases  of  uncomplicated 
infection  are  those  instances  accompanied  by  inflammation 
and  necrotic  processes  of  the  g-lands  of  the  neck,  of  the  inter- 
stitial tissue  of  the  neck,  of  the  mucous  membrane  of  the  nose, 
the  Eustachian  tube,  or  the  middle  ear.  These  instances  con- 
stitute the  majority  of  deaths  in  malig-nant  epidemics,  and  my 
rich  material  contains  many  cases  of  this  nature. 

The  importance  of  these  complications  and  their  relation 
to  the  primary  scarlet-fever  infection  are  increased  markedly 
by  the  almost  regular  occurrence  of  diphtheritic  changes  in 
the  mucous  membrane  of  the  fauces  and  of  the  neighborhood. 
Latterly  the  diphtheritic  nature  of  this  affection  of  the  mucous 
membrane  has  been  questioned,  and  it  has  been  considered 
rather  as  a  specific  ulceration  of  a  scarlatinal  nature.  The 
opinion  of  the  majority  of  physicians  is  ag-ainst  the  A'iew  that 
we  are  here  dealing  with  a  secondary  infection  by  diphtheria 
g-erms  of  the  mucous  membrane  affected  by  scarlet.  I  must 
g"rant  that  many  of  my  observations  admit  of  no  other  ex- 
planation than  that  of  a  tendency  of  the  specifically  affected 
scarlatinal  mucous  membrane  and  g-lands  to  necrosis.  Yet 
it  is  g-oing  too  far  when  the  attempt  is  made  to  exclude  diph- 
theria entirely  as  a  complication  of  scarlatinal  ang-ina.  The 
reasons  for  this  latter  attempt,  namel^^,  that  there  is  no  ten- 
dency to  extension  to  the  larynx  and  that  there  is  absence  of 
after-paralytic  sj^mptoms,  although  correct,  cannot  be  held 
as  conclusive,  since  both  laryngeal  diphtheria  and  paralj^ses 
have  been  noted;  I  have  myself  seen  a  few  instances,  and 
then  ag-ain  there  is  a  possibility  that  the  diphtheritic  poison 
suffers  some  change  owing-  to  its  combination  with  the  scarlet- 
fever  poison,  or,  finally,  we  may  be  dealing  with  a  variety  of 
diphtheria  different  from  the  usual.  We  must  grant  that  the 
poison  of  diphtheria  is  not  unique,  and  that  there  is  a  possibil- 
ity that  the  disease  processes  which  we  to-day  call  laryng-eal 


Pathology  and  TriHitnient  of  Scarlet  Fever.  703 

diphtheria,  phaiyng-eal  diplitheria,  diphtheria  of  the  intestines, 
etc.,  are  due  to  different  infectious  g-erms  and  are  only  similar 
in  gToss  anatomical  appearances. 

It  is  a  fact  familiar  to  every  one  who  has  seen  many  cases 
of  scarlet  fever  in  its  malignant  form  and  who  has  specially 
studied  the  subject  both  clinically  and  anatomically",  that  in 
the  vast  majority  of  cases  of  severe  scarlet  fever,  associated 
with  the  hard  infiltration  of  the  g-lands  of  the  neck  and  of  the 
cellular  tissue  with  tendency  to  necrosis,  after  death  those 
changes  are  found  in  the  pharj'nx  which  are  peculiar  to  diph- 
theria, that  is  to  say,  not  alone  hyaline  deg'eneration  of  the 
epithelium  and  of  the  sub-epithelial  layers  of  the  mucosa,  but 
also  fibrinous  shedding-  of  varying  depth,  patches  separable 
from  the  mucous  membrane,  as  in  the  case  of  Christian  E., 
which  I  noted,  where  there  was  present  a  fibrinous  exudation 
layer  behind  the  velum.  We  must  grant,  gentlemen,  that 
the  differentiation  in  regard  to  the  nature  of  the  effective  in- 
fectious germs  here  at  work  must  be  left  to  bacteriological 
research. 

If  now  we  consider  the  clinical  picture  of  the  severe  cases  of 
scarlatina  with  diphtheria,  we  find  numerous  coincident  phe- 
nomena. We  note  the  high  continuous  fever,  the  extreme  fre- 
quency of  the  pulse,  the  ag-gravated  affection  of  the  sensorium, 
the  jactitation,  the  stertorous  respiration  due  to  narrowing 
of  the  isthmus  faucium,  the  fetor  of  the  breath,  the  diphthe- 
ritic deposits  on  the  fauces,  the  hard  painful  swelling  of  the 
angular  glands,  the  infiltration  of  the  cellular  tissue  of  the 
neck  and  oral  cavity  fixing  the  head  backward  and  rendering 
moving  of  the  neck  impossible.  If  the  patient  survive  long- 
enough,  not  only  does  the  infiltration  of  the  tonsils  become 
purulent,  and  this  may  happen  in  a  fcAv  days,  but  the  glands 
and  the  cellular  tissue  undergo  necrosis,  which  leads  to  exten- 
sive destruction,  to  erosion  of  vessels,  to  sejiticfemia,  etc., 
which  may  end  in  death,  and  frequentl}^  enough  does.  I  ha\(^ 
met  with  a  very  large  number  of  instances  of  this  nature  and 
will  relate  a  few  typical-  cases. 

Catharina  H.,  ret.  4,  a  weak  child,  has  been  ailing-  since 
February  1st,  with  headache  and  loss  of  appetite.  The  morn- 
ing of  Februar3'  3d  she  vomited  a  number  of  times  and  had 
two  diarrhoeic  stools.  In  the  evening*  the  first  eruptive  spots 
appeared  on  the  neck  and  chest.     She  complained  of  angina 
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and  the  constitutional  disturbance  was  quite  severe.  P.  140, 
T.  40.6°. 

February  4th  (p.m.).  The  eruption  had  extended  over  the 
entire  back.  IS"©  diphtheria;  general  symptoms  aggravated. 
P.  144,  T.  40.1°. 

February  5th  (p.m.).  Somnolence,  eruption  richly  developed, 
deep  red;  angina  worse;  fine  diphtheritic  deposit  on  right 
tonsil.     No  albumin  in  urine.     P.  144,  T.  41°. 

February  6th  (p.  m.).  Eruption  beautifully^  developed  over 
entire  bodj^;  diphtheria  of  both  tonsils;  swelling  of  the  ang'ular 
glands  on  both  sides,  particularly'-  on  right.  General  disturb- 
ances very  severe.  Ordered  the  local  disinfectant  treatment 
of  diphtheria.     P.  160,  T.  40.6°. 

February  7th  (a.m.).  Had  a  verj''  restless  night.  Infil- 
tration of  the  glands  and  cellular  tissue  of  both  sides  of  neck. 
P.  164,  T.  40.4°.  In  the  evening  was  a  little  better.  P.  158, 
T.  39.8°. 

Februar^^  8th  (a.m.).  Very  restless  night;  now  somnolent; 
jactitation;  infiltration  on  right  less.     P.  160. 

February  9th  (a.m.).  Patient  somnolent;  lies  with  head 
extended  and  has  stertorous  breathing;  diphtheria  has  spread 
over  fauces,  notwithstanding  repeated  application  of  chlorate 
of  potass.  P.  160,  T.  40.1°.  In  the  evening  the  general  state 
is  better;  the  infiltration  on  the  right  is  on  the  increase,  on 
the  left  is  stationary.  Ordered,  infusion  of  senn^  co.,  and 
warm  bath  at  35°  C.  of  ten  minutes'  duration.  Before  the  bath, 
P.  158,  T.  39.7°.     After  the  bath,  T.  39.3°. 

February  7th  (a.m.).  Slept  quietly  a  number  of  hours  after 
the  bath.  Restless  after  this ;  looks  better;  craves  food;  local 
condition  the  same.     P.  160,  T.  39.5°. 

February  11th  (p.m.).     Purulent  coryza,  P.  160,  T.  39.6°. 

February  12th  (a.m.).  Right  side  otorrhoea;  diphtheritic 
process  is  again  extending,  notwithstanding  local  treatment. 
P.  162,  T.  39.4°. 

February  13th  (p.m.).  Desquamation  is  beginning  on  throat. 
P.  136,  T.  39.1°. 

Februar3'  i4th  (a.m.).  Desquamation  on  back.  The  infil- 
tration of  cellular  tissue  extends  on  right  side  as  far  as  the 
clavicle.     P.  144,  T.  38.8°. 

February  15th  (a.m.).  Had  a  very  restless  night;  desqua- 
mation has  set  in  on  the  legs.     P.  148,  T.  39.3°.     In  the  even- 
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ing- general  state  is  much  woi^se;  locally  the  condition  is  the 
same.    'P.  172,  T.  40.5°. 

February  16th  (a.m.).  Desquamation  quite  general.  The 
infiltration  on  the  right  side  is  to-day  a,t  one  spot  softer  and 
the  skin  is  reddened  over  this.     P.  160,  T.  40.25°. 

February  17th  (a.m.).  Had  a  verj^  restless  night.  Fluctu- 
ation over  right  side  is  more  marked.  Slight  albuminuria. 
P.  162,  T.  40.2°.  In  the  evening,  incision  of  the  abscess  on  right 
side  gave  exit  to  a  large  amount  of  pus.     P.  162,  T.  40.8°. 

February  18th  (a.m.).  Again  a  restless  night.  New  scar- 
let eruption  on  face,  arms  and  legs,  in  part  discrete,  in  part 
confluent,  here  and  there  sharply  raised  above  the  skin.  The 
portions  of  the  fauces  seen  by  the  e^^e  are  free  from  diphthe- 
ritic deposit.     P.  130,  T.  39.4°. 

Februarj^  19th  (a.m.).  Eruption  disappearing  from  the 
lower  extremities,  but  developing  more  markedly  on  the  arms. 
Laudable  pus  is  flowing  from  incision  on  right  side.  P.  140, 
T.  39.3°. 

Februar}'  20th  (a.m.).  Restless  night;  respiration  ijainful; 
collapse;  imperceptible  pulse;  infiltration  of  both  sides  has 
conjoined  in  centre  and  has  extended  into  right  cheek.  Fine 
diphtheritic  exudation  on  mucous  membrane  of  right  side. 
Eruption  has  disappeared.     Left  pupil  dilated.     T.  39.6° 

Toward  noon  the  child  died. 

Aside  from  the  typical  picture  which  this  case  offers  of  in- 
fection complicated  by  phlegmon  of  the  neck,  it  is  of  peculiar 
interest  owing  to  the  recurrence  of  the  eruption  on  the  16th  to 
18th  day  with  all  the  characteristics  to  which  Thomas  has 
given  the  name  of  anomalous  eruption.  The  elevation  of  tem- 
perature and  the  restless  night  which  accompanied  the  new 
eruption,  was  followed  on  the  next  morning  by  a  fall  of  1.4°  C. 
This  coincides  with  Thomas'  observations,  whose  articles  on 
measles,  scarlet  fever  and  rotheln  in  my  "  Hand-book  of  Special 
Pathology  and  Therapy"  I  take  this  opportunity  of  recom- 
mending to  you  highly  as  the  best ;  I  desire  only  to  state  that 
I  do  not  consider  Thomas'  terra  "pseudo-recurrent "  as  a  fortu- 
nate one,  since  this  suggests  that  we  are  not  dealing  with  a  true 
recurrence.  And  yet  it  is  really  a  true  recurrence.  We  must 
look  vipon  it,  even  as  in  typhoid,  as  an  auto-infection  from  a 
source  present  in  the  organism,  from  which  frequently  enough 
the  local  disturbances  arise  and  from  which  too  must  be  traced 
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the  acute  kidney  affection.  To  make  it  analogous  to  what 
happens  in  typhoid,  since  between  the  two  infections  there  is 
no  afebrile  period,  we  must  speak  of  the  second  eruption  as  a 
recurrence. 

This  case  is  further  noteworthy  from  the  prolongation  of 
life  notwithstanding-  the  severe  local  and  general  infection. 
Of  course  the  care  and  good  nourishment  given  the  child,  as 
also  the  early  local  treatment  of  the  throat,  had  much  to  do 
with  this. 

That  the  extensive  local  infection  of  the  glands  and  the 
cellular  tissue  of  the  neck  was  due  to  diphtheria  is  proved  by 
the  fact  that  the  abscess  was  dependent  on  the  recurrence  of 
the  local  diphtheritic  process.  At  the  end  of  life,  especially, 
the  infiltration  in  the  right  cheek  presented  unquestionable 
evidence  of  diphtheria. 

I  will  further  report  to  you  a  case  of  fatal  scarlatina  with 
secondary  septic  infection,  this  being  completely  proved  at  the 
autops}^ 

Anton  G.,  set.  2^,  a  weak  child,  reared  amid  great  poverty, 
complained  during  the  night  of  September  7th  of  sore  throat, 
was  feverish  during  the  8th,  and  on  the  9th  the  scarlet  erup- 
tion was  present  on  the  neck  and  back,  there  was  great  angina, 
with  diphtheritic  patches  on  the  tonsils,  and  the  general  dis- 
turbances were  severe.  Examination  of  the  urine  was  nega- 
tive. Disinfection  of  the  throat  was  at  once  resorted  to.  P. 
144,  T.  40.3°.  In  the  evening  of  the  same  day  he  was  somno- 
lent, jactitation  was  present  and  great  restlessness.     T.  40.6°. 

September  10th  (a.m.).  Had  slept  but  one  hour  during  the 
night;  the  eruption  was  spreading.     P.  136,  T.  39.6°. 

September  11th  (a.m.).  The  eruption  was  well  developed, 
high  colored,  the  angina  unaltered.     P.  144,  T.  39.3°. 

September  12th  (a.m.).  Was  comatose  during  the  night; 
great  swelling  of  the  angular  glands,  pulse  very  frequent  and 
small.     T.  40°. 

September  13th  (a.m.).  General  state  worse.  Exudation 
in  pharynx;  deep  loss  of  substance  on  tonsils;  no  albumin  in 
urine.     T.  39.8°. 

September  14th  (a.m.).  Much  worse;  somnolent;  glands 
hard  and  swollen;  no  control  over  bladder.    T.  40.8°. 

September  15th  (a.m.).  The  subcutaneous  and  intermus- 
cular tissue  of  neck  was  infiltrated;  the  right  wrist  was 
swollen,  very  pamful  on  motion  and  reddened.     T.  40.1°. 
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The  same  g-eneral  and  local  conditions  obtained  up  to  Sep- 
tember ITtli,  when  coma  set  in.     T.  40.7°. 

Death  occurred  at  noon  on  the  18th  of  September. 

Autopsy,  September  19th:  Diphtheria  of  soft  palate;  right 
tonsil  infiltrated  with  pus;  the  left  tonsil  breaking-  down; 
purulent  infiltration  of  the  cellular  tissue  of  the  neck  and  of  the 
glands  of  the  neck,  varying  from  simple  swelling"  to  purulent 
softening.  (Edema  of  the  lungs;  abscess  of  the  spleen;  fatty 
liver;  swelling  of  the  mesenteric  g"lands  and  of  the  solitary 
intestinal  follicles;  peri-articular  abscess  of  right  wrist. 

The  g-eneral  septic  infection,  which  was  evidenced  locally 
by  the  abscess  in  the  spleen  and  the  peri-articular  abscess  of 
the  wrist,  resulted  in  this  case  unquestionably  from  the  diph- 
theria and  the  purulent  softening-  of  the  tonsils.  In  other 
cases  the  septicaemia  developed  onl^^  after  the  breaking  down 
of  the  infectious  abscess  in  the  cellular  tissue  of  the  neck.  I 
have  repeatedly  seen  such  cases  and  will  here  briefly  relate 
one  to  you. 

Marie  W.,  get.  2f,  a  strong-  child,  was  taken  sick  November 
23d  with  the  prodromal  symptoms  of  scarlet  fever,  the  erup- 
tion appeared  the  same  evening,  and  on  the  26th  the  glands 
began  to  swell.  On  the  28th  she  had  intense  angina  and 
g-landular  swelling-.  The  respiration  becarne  difficult  and  ster- 
torous, on  the  29th  there  developed  great  infiltration  of  the 
cellular  tissue  of  the  neck.  On  Dec.  1st  great  dj'spnoea  existed, 
owing-  to  the  narrowing  of  the  isthmus  faucium  and  diphthe- 
ritic obstruction  of  the  nose.  The  temperature  ranged  from 
November  24th  to  December  1st  from  39.8°  to  40.8°  C. 

On  December  2d  after  quite  a  restful  night  the  tempera- 
ture sank  to  38.6°  and  the  child  was  much  better.  On  the  7th 
of  December  the  child  was  out  of  bed  for  a  few  hours.  The 
phlegmons,  however,  increased  on  both  sides  and  were  opened, 
leaving  g-reat  defects  in  the  substance,  so  that  on  the  right 
the  carotid  was  evident.  Under  careful  local  and  general 
treatment  the  cavities  filled  in,  and  on  December  17th  the 
child  Avas  apparently  well.  On  December  18th  she  had  a  chill, 
followed  by  high  temperature,  and  the  cavities  began  to  sup- 
purate again.  The  chill  was  repeated,  the  high  temperature 
remained  constant,  and  the  child  died  on  December  23d,  the 
30th  day  of  the  disease  and  the  5th  of  the  septic  pytemia. 

Fortunately  such  late  septic  pytemia  is  a  rarity  as  well  as 
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fatal  hemorrhag-e  from  eroded  vessels  within  the  suppurating" 
cavities — I  have  seen  one  instance  of  fatal  hemorrhag-e  from 
a  branch  of  the  carotid ; — ordinarilj'  the  abscesses  tend,  after 
separation  of  the  slough  and  disappearance  of  the  fever,  to 
heal  by  granulation. 

The  extension  of  the  infectious  inflammatory  process  into 
the  naso-pharynx  and  into  the  nostrils,  as  also  along  the  Eu- 
stachian tube  into  the  middle  ear,  are  not  in  themselves  pro- 
cesses dang-erous  to  life,  althoug-h  they  are  severe  affections 
and  unpleasant  enough  in  their  consequences,  especially  bi- 
lateral otitis  media,  perforation  of  the  drum  and  lasting-  deaf- 
ness. 

In  addition  to  the  complications  we  have  spoken  of,  in 
severe  epidemics  others  may  be  met  with,  which  I  will  only 
mention  here,  seeing  that  they  are  rarities:  Diphtheria  of 
the  pharynx,  oedema  of  the  glottis,  meningitis,  endocarditis, 
pericarditis,  decubitus,  etc.  Owing  to  the  manifold  accom- 
panying phenomena  which  the  scarlatinal  poison  may  evoke 
in  the  org'anism,  the  disease  may  approximate  typhoid  and 
cholera.  It  simulates  the  latter  in  that  the  poison  works  very 
quickly  in  the  development  of  deleterious  effects,  although  in 
gravity  and  in  mortality  rate  it  does  not  reach  the  degree  of 
cholera. 

In  frequency  of  occurrence  and  in  gravity,  scarlatinal  ne- 
phritis, the  careful  recognition  of  which  is  essential,  comes 
after  diphtheria  and  malignant  angina.  The  insidious  begin- 
ning of  this  affection  ma^^  lead  the  careless  physician  into  fatal 
error. 

As  to  the  cause  of  scarlatinal  nephritis,  it  is  no  longer 
looked  upon  as  due  to  a  cooling  of  the  skin  which  is  sen- 
sitive from  the  desquamation  process,  or  as  a  consequence 
of  the  shedding  of  the  epidermis  which  should  subserve  the 
purpose  of  protecting  the  glands  of  the  skin.  We  rather  with 
justice  look  upon  the  inflammation  of  the  kidneys  as  the  result 
of  the  localization  and  irritation  of  the  parench3^ma  by  the 
scarlatinal  poison  and  that  according  to  the  amount  and  the 
virulence  of  the  poison  there  result  the  higher  or  lesser  grades 
of  disturbances  of  the  renal  function. 

These  disturbances  usually  consist  in  dropsy  and  in  changes 
in  the  urine.  During  the  course  of  the  3d  or  3d  week  when 
the  desquamatory  process  is  nearing  its  end  it  will  be  sud- 
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denly  noticed  that  the  child  looks  pale  and  puffy.  Frequently 
repeated  vomiting-  will  cause  the  physician  to  be  sent  for,  and 
he  will  at  once  examine  the  urine.  The  anasarca  can  rapidly 
spread  and  attain  enormous  dimensions,  greater  indeed  than 
in  other  forms  of  dropsy;  it  is  quickly'  complicated  by  hydrops 
of  the  serous  membranes;  the  peritoneum,  pleura,  and  pericar- 
dium being-  usually  affected. 

The  changes  in  the  urine  are  in  g-eneral  those  of  acute 
hemorrhagic  nephritis.  The  amount  of  urine  is  greatly  dimin- 
ished, the  urine  is  concentrated,  dark,  cloudy,  containing  blood, 
and  is  very  rich  in  albumin,  casts,  and  epithelial  cells. 

After  about  eight  days  the  albumin  and  blood  diminish  and 
the  amount  of  urine  increases,  althoug-h  there  is  no  return  to 
the  normal.  In  these  mild  cases  the  nephritis  lasts  from  two 
to  three  weeks  and  ends  with  rare  exceptions  in  recovery. 

Severe  cases,  on  the  other  hand,  run  their  course  with  far 
more  stormy  sjnnptoms  at  the  outset,  and  the  patient's  life  is 
seriously  threatened.  The  gravity  of  the  affection  is  at  once 
recog-nized  b^^  the  acute  onset  with  chill,  high  temperature, 
frequent  vomiting,  pain  in  the  lumbar  regions,  oliguria  of  a 
hig-h  grade,  even  complete  anuria.  If  the  urinary  secretion  is 
not  influenced  at  once,  only  a  small  amount  of  verj-  blood}- 
urine  may  be  passed  for  many  days,  becoming  solid  on  heat, 
and  then  the  risk  of  uraemia  presents  itself.  Frequently  urae- 
mia sets  in  at  once;  vomiting,  headache,  coma,  convulsions, 
amaurosis  develop  in  a  few  hours,  and  death  may  follov/  in  a 
very  short  time.  It  is  difficult  to  give  a  jDrog-nosis,  because 
the  most  severe  cases  of  uremia  unexpectedl}^  may  improve 
rapidly,  as  Ihaverepeatedh'  witnessed,  while  seemingly  harm- 
less kinds  of  nephritis  may  end  in  death  from  repeated  attacks 
of  convulsions.  We  must  therefore  be  very  careful  in  our  prog- 
nosis, and  hope  should  not  be  lost  even  in  the  severest  cases. 

In  many  instances  the  insidious  course  of  the  kidne}'  dis- 
turbances renders  the  secondary  dropsy  dangerous;  wound  in- 
fection may  set  in  through  er^'sipelas  or  abscess  of  the  tears 
in  the  g-reatly  stretched  skin,  or  else  the  mechanical  efl'ects  of 
dropsy  of  the  serous  cavities,  especially  ascites  ■  and  hydro- 
thorax  may  lead  to  death.  In  1850,  when  it  was  not  the  cus- 
tom to  puncture  in  case  of  pleural  exudate  and  transudates,  I 
lost  a  number  of  children  from  these  sub-inflammatory  drop- 
sies of  the  pleura  and  the  pericardium. 
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The  following-  case  will  serve  as  a  type  of  severe  scarlatinal 
nephritis. 

Anna  G.,  aet.  6,  a  badly-nourished,  scrofulous  child,  with 
evidence  of  antecedent  rachitis,  after  a  prodromal  period  of 
two  days  with  high  fever  had  the  eruption.  On  the  5th  day, 
diphtheria,  purulent  coryza,  and  bilateral  swelling-  of  the 
ang-ular  g-lands  appeared.  After  the  7th  day  the  fever  sub- 
sided, and  all  the  local  processes  improved.  On  the  14th  day 
desquamation  set  in,  which  on  the  following-  daj^  had  spread 
over  the  body.  The  temperature  became  normal  and  the  child 
improved  in  every  respect. 

On  the  18th  day  oedema  first  appeared  on  the  face,  the 
temperature  rising-  a  little  toward  evening-,  the  urine  being- 
diminished,  cloudy,  containing"  a  considerable  amount  of  albu- 
min. The  following-  day  the  child  vomited  a  number  of  times; 
the  temperature  increased,  as  also  the  dropsy,  which  implicated 
the  pleura  and  peritoneum.  The  temperature  rose  to  39.7°  in 
the  evening-  with  a  morning-  remission  to  38.5°.  The  g-lands  of 
the  neck  were  still  swollen. 

The  urine  remained  scanty  for  the  next  few  days,  contained 
much  albumin  and  g-ranular  casts  and  blood  in  great  amount. 

The  hydrothorax  and  dj^spnoea  increased  the  respiration 
up  to  60.  The  heart  remained  strong-.  Warm  baths  followed 
b3'  packing-  were  ordered. 

Up  to  the  26th  day  the  orthopnoea  and  severe  g-eneral  dis- 
turbances lasted;  the  temperature  was  lower,  the  amount  of 
urine  constant,  the  pulse  smaller  and  more  frequent,  up  to 
156;  the  dropsy,  especiallj^  the  hj'drothorax,  increased;  there 
was  ag-g-ravated  bronchitis.     On  the  28th  day  the  child  died. 

At  the  autopsy  there  was  found  general  drops}^,  especially 
of  the  serous  cavities,  double  catarrhal  pneumonia,  collapse 
and  compression  of  the  lungs,  bronchial  catarrh,  swelling  of 
the  bronchial  and  neck  glands,  one  of  the  latter  being  puru- 
lent. There  were  small  abscesses  in  the  left  tonsil.  The  right 
ventricle  of  the  heart  was  dilated,  the  muscle  of  the  organ 
being  generally  pale.  The  liver  was  a  trifle  enlarged,  the 
spleen  normal.  Of  the  kidneys,  the  left  Avas  quite  enlarged, 
3.3  inches  long,  1.4  inches  broad,  1.5  inches  thick.  The  capsule 
was  somewhat  adherent,  the  surface  smooth,  pale  gray  in 
color,  here  and  there  injected.  The  cortex  was  .15  to  .19  inch 
thick,  pale  graj'  and  sharply  differentiated  from  the  red  pyra- 
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mids.  The  right  kidney  was  similar  to  the  left  in  size  and 
appearance.  There  were  also  present  intestinal  catarrh,  and 
slight  oedema  of  the  brain  substance. 

We  pass  now  to  the  treatment  of  scarlet  fever,  a  subject 
the  difficulty  of  which  every  experienced  physician  recognizes. 
As  to  the  result  of  treatment  and  as  to  the  mortality  rate  in 
different  epidemics,  I  desire  to  emphasize  the  fact  that  in 
scarlet  fever  even  as  in  other  pandemic  infectious  diseases  the 
efforts  of  the  physician  are  most  important.  Remember,  gen- 
tlemen, that  the  physician  can  accomplish  much  and  save 
many  lives  which  would  be  lost  were  not  great  care  exercised. 
Of  course  much  work  is  thereby  required  from  the  physician 
and  the  attendants. 

Let  us  begin  with  the  treatment  of  the  fever  and  the  other 
symptoms  of  general  infection.  We  possess  no  means  of  pre- 
venting the  development  of  the  infectious  germs  or  of  paralyz- 
ing the  effects  of  their  poisonous  products.  It  remains  for  us 
then  to  maintain,  as  far  as  is  possible,  the  resistance  capabil- 
ity of  the  organism  and  the  energy  of  the  nervous  system. 
In  the  first  rank  stands  hydrotherapy,  especially  in  the  form 
of  cold  and  of  lukewarm  baths  and  spongings.  Currie,  the 
discoverer  of  the  value  of  hydrotherapy  in  the  infectious  dis- 
eases, has  carefully  laid  down  the  indications  in  scarlet  fever. 
"  My  method,"  he  says,  "  when  I  am  called  early  to  the  patient, 
is  to  unclothe  him  and  to  pour  four  to  five  g'allons  of  water, 
as  cold  as  we  ma^^,  over  him.  This  has  the  desired  cooling 
effect,  although  it  is  not  as  lasting  as  in  tj'phoid.  After  two 
to  three  hours  the  temperature  is  not  exceptional!}'  found  as 
elevated  as  before.  The  cold  baths  must  therefore  be  repeated 
as  often  as  the  increase  in  temperature  demands;  occasionally 
it  is  necessary  to  resort  to  them  ten  to  twelve  times  in  the 
twenty-four  hours.  The  height  of  the  fever  is  thus  broken 
and  lukewarm  baths  at  infrequent  intervals  are  sufficient  to 
control  the  disease.  During  this  period  the  drink  should  con- 
sist of  cold  water  and  lemonade,  and  movements  of  the  bowels 
should,  when  requisite,  be  obtained  by  calomel.  .  .  .  Marked 
restfulness  and  desire  for  quiet  and  sleep  follow  on  this  quick 
control  of  the  fever,  and  occasionalh^  to  such  a  degree  as  to 
make  us  fear  coma  or  a  too-marked  sinking  of  the  vital  forces ; 
but  I  believe  that  this  fear  is  unfounded.  It  is  always  advisa- 
ble, however,  to  keep  the  surface  and  the  extremities  warm, 
13—17 
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and  to  leave  the  patient  in  the  quietude  which  nature  de- 
mands. .  .  .  When,  however,  the  anxiety  of  the  parents  or  the 
care  of  another  physician  bind  our  hands  and  this  method 
cannot  be  resorted  to,  then  we  must  resort  to  lukewarm 
baths,  which  are  less  effective.  Only  to  a  degree  will  these 
control  the  disease,  by  rendering"  it  milder,  since  they  lower 
the  heat  and  cause  perspiration." 

Currie,  after  testing-  this  method  for  thirtj^-nine  years,  had 
the  opportunity  to  apply  it  during  the  very  malig-nant  epi- 
demic at  Liverpool  in  1881.  He  treated  over  150  children,  in- 
cluding" his  own,  and  was  satisfied  of  the  value  of  the  method. 
He  calls  attention  to  the  fact,  however,  that  the  cold  full  bath 
is  contra-indicated  in  adynamic  states  of  the  patient,  and  that 
here  it  is  better  to  use  the  lukewarm,  or  even  the  warm  bath. 

It  is  not  necessary  to  add  anything"  to  the  results  of  this 
careful  observer.  The  correctness  of  his  observations  and  con- 
clusions has  been  proved  by  numbers  of  Eng-lish  ph^^sicians 
who  tested  them  in  the  severe  epidemics  which  occurred  in 
the  beginning  of  this  century.  In  recent  times,  also,  has  the 
great  value  of  hydrotherapy  in  the  treatment  of  scarlet  fever 
been  noted.  The  extent  of  the  water  treatment  must,  of 
course,  be  measured  by  the  ph3'sician  in  the  individual  case; 
the  earlier  the  patient  comes  under  treatment,  the  higher  the 
body  heat,  and  the  more  resistant  the  organism,  the  lower 
should  be  the  temperature  of  the  bath.  On  the  third  and 
fourth  day,  on  the  other  hand,  and  in  adynamic  cases  onlj'' 
lukewarm  or  warm  baths  should  be  resorted  to,  and  stim- 
ulants should  be  administered  to  tone  up  the  nervous  sys- 
tem. It  is  advisable,  gentlemen,  in  such  adynamic  cases  of 
scarlet  fever  not  to  resort  to  cold  sprinklings  but  only  to  the 
full  bath,  and  to  order  this  gradually  cooled,  as  I  taught  you 
in  speaking  of  the  treatment  of  typhoid  fever.  When  you 
place  a  patient  with  a  temperature  of  41°  C.  into  a  bath  of  35° 
C.  and  you  cool  the  bath  by  the  addition  of  cold  water,  then 
after  the  bath  you  can  estimate  the  effect  on  the  organism 
better  than  if  you  had  resorted  to  greater  cold  at  once.  The 
action,  as  I  pointed  out  when  speaking  of  the  treatment  of 
t3''phoid,  is  not  alone  to  cool  the  blood,  but  the  thermic  irrita- 
tion reacts  centripetally  and  refreshes  the  central  innervation, 
and  in  consequence  the  functions  of  the  organs  essential  to 
life. 
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The  action  of  antipyretic  drugs,  in  particular  antifebrin 
and  antipyrin,  cannot  be  gainsaid,  but  they  cannot  take  the 
place  of  hydrotherapy,  since  without  this  the  refreshening-  of 
the  nervous  s^'stem  is  lacking.  It  is  preferable  to  administer 
these  antipyretics  per  anuni  owing  to  the  dysphagia. 

Of  particular  value  in  aggravated  cases  is  the  local  treat- 
ment of  the  diphtheritic  affection  of  the  throat  and  the  infec- 
tious infiltration  of  the  angular  glands  and  of  the  cellular  tis- 
sue of  the  neck.  From  m^^  experience  I  cannot  agree  with 
those  writers  who  abhor  energetic  cleansing  and  disinfection 
of  the  throat  and  only  resort  to  inhalations  and  to  gargles. 
I  find  that  the  cleansing  of  the  diphtheritic  mucous  membrane 
of  the  throat  by  means  of  disinfected  charpie  rolled  on  sticks 
follow^ed  by  application  of  carbolic  solutions  (1:2  to  1 :  10)  if 
resorted  to  early  have  a  beneficial  effect.  Such  energetic  dis- 
infection is  only  required  once  to  twice  weekly,  while  the 
spraying  and  gargling  with  boric  acid  and  chlorate  of  potass 
solutions  must  be  resorted  to  daily. 

The  earlier  the  disinfection  of  the  throat  the  less  likel}^  the 
extension  of  the  local  infection  to  the  tonsils,  the  13-mph  glands, 
and  the  subcutaneous  and  inter-muscular  cellular  tissue.  The 
specific  infectious  process  seems  further  to  lead  in  the  tonsils 
very  quickly  to  suppuration  and  thence  to  the  formation  of  a 
readily  absorbable  and  \evj  infectious  material.  The  abscess 
lying  in  the  depth  of  the  tonsil  cannot  be  reached  by  our  pres- 
ent means  of  disinfection,  and  hence  it  is  clear  wh}'  in  many 
cases,  notwithstanding  all  possible  local  treatment  and  disin- 
fection, we  cannot  prevent  infection  of  the  lymphatic  glands 
and  of  the  cellular  tissue.  The  parenchymatous  injection  of 
carbolic  acid  into  the  tonsils  and  soft  palate,  recommended  by 
Traube,  Gotz,  and  Heubner,  would  seem  to  overcome  this  diffi- 
culty. I  have  not  as  yet  had  the  opportunitj^  to  test  the 
method,  but  I  deem  it  very  rational  to  bring  the  antiseptic 
fluid  directly  into  the  source  of  the  vessels  which  lead  to  the 
lymph  glands,  and  the  method,  according  to  the  latest  reports 
from  Heubner  (•''  On  Scarlet  Fever  Diphtheria  and  its  Treat- 
ment," Volkmann^s  "  Sammlung  Klinischer  Yortrage,''  1880, 
No.  32),  is  as  simple  as  it  is  therapeutically  effective. 

The  method  consists  in  filling  a  long  syringe  with  three  to 
five  per  cent  carbolic  acid,  plunging  the  needle  into  the  tissue 
of  the  tonsils  and  soft  palate  and  injecting*  two  to  three  times 
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daily  a  half  of  a  Pravaz  syring-e-full.  Indications  for  the 
beginning'  of  this  local  treatment  Heubner  states  to  be  rising 
fever  and  swelling  of  the  lymph  glands  on  the  3d  to  5th 
day,  and  the  decline  in  these  s^nnptoms  is  the  indication  for 
cessation  of  the  treatment. 

The  treatment  of  the  tumors  of  the  lymph  glands  and  of 
the  infiltration  of  the  cellular  tissue  of  the  neck  is  not  a  defi- 
nite one.  Local  venesection  is  not  useful,  indeed  is  often  bad. 
Ice-bags  around  the  neck  are  at  least  good  for  their  subjective 
effect,  as  also  poultices,  which  diminish  the  pain  and  tension. 
But  suppuration  of  the  infiltration  you  can  neither  prevent 
nor  modify.  In  case  a  softened  spot  is  determinable,  incision 
with  antiseptic  precautions  should  at  once  be  resorted  to. 

The  coryza  and  otitis  media  call  for  careful  treatment. 
Irrigation  of  the  nose  with  Weber's  nasal  douche,  the  head 
being  bent  forward,  is  very  useful,  since  thus  not  only  are  the 
nostrils  but  also  the  naso-pharynx  irrigated.  It  will  suffice 
if  you  will  irrigate  five  to  six  times  daily  with  warm  lime 
water  or  boric  acid  solution.  As  regards  the  otitis  media,  the 
point  is  to  determine  the  right  time  for  puncturing  the  drum, 
that  is  to  say,  neither  to  operate  too  late  nor  to  allow  sponta- 
neous perforation.  Many  individuals  might  be  spared  difficult 
hearing  for  their  whole  life  if  the  drum  had  been  perforated  at 
the  right  time  in  case  of  otitis  media  complicating  scarlet 
fever  and  if  afterward  the  ear  affection  had  been  subjected 
to  careful  antiseptic  treatment. 

The  treatment  of  scarlatinal  nephritis  allows  in  general  of 
more  precise  statement  and  indications.  It  must  be  granted 
at  the  outset  that  an  organ  in  a  state  of  inflammation  must 
not  be  spurred  to  action.  The  disturbances  in  secretion  are 
the  result  of  inflammation,  and  it  must  be  laid  down  as  a  law, 
therefore,  that  so  long  as  the  inflammation,  the  disturbance  of 
secretion  is  present  to  a  high  degree,  the  functions  of  the 
organ  should  be  spared  as  much  as  possible.  We  are  able  to 
cause  a  vicarious  organ,  the  skin,  to  functionate  to  a  high  de- 
gree, and  thus  not  alone  may  the  water  of  the  urinary  secre- 
tion be  excreted  but  also  a  portion  of  the  solids. 

Of  the  different  diaphoretic  methods  the  hot  bath  followed 
by  wrapping  in  woollen  cloths  recommends  itself  as  the  best 
for  severe  cases  of  nephritis,  while  the  vapor  bath,  which  is 
highly  to  be  commended,  is  preferable  for  milder  cases  where 
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the  patient  is  able  to  sit  exposed  to  the  vapor.  The  hot  or  the 
g-radually  heated  bath  I  have  tested  for  many  years  and  have 
recommended  highly  in  the  treatment  of  scarlatinal  dropsy. 
("Die  Methodische  Behandlung-  des  Hydrops/'  "Deutsch. 
Arch.  f.  Klin.  Med./'  II.,  1867.)  The  method  consists,  after 
Liebermeister,  in  gradually  adding-  hot  water  to  the  bath  up 
to  38°  C.  to  41°  or  42°  C,  followed  by  wrapping  in  wool.  The 
duration  of  the  bath  should  be  from  one-half  to  one  hour,  and 
the  wrapping-  during  the  profuse  perspiration  period  from  one 
to  two  hours.  This  diaphoretic  method  of  Liebermeister, 
after  twenty  years'  test  and  experience,  I  must  consider 
the  best  for  the  treatment  of  all  forms  of  renal  dropsy,  espe- 
cially for  patients  who  cannot  sit  well  but  can  only  recline. 
In  case  of  chronic  nephritis  the  vapor  bath,  which  we  have 
used  for  3'ears  in  the  Munich  hospital  for  purposes  of  diapho- 
resis, is  the  simplest  and  best,  and  as  applicable  in  private  as 
in  hospital  practice. 

I  would  note  further,  gentlemen,  that  the  hot  bath  given 
once  a  day,  for  the  first  one  to  two  daj'S  does  not  often  cause 
special  diaphoresis,  but  that  on  the  third  day  the  perspiration 
is  profuse.     I  give  an  example. 

Heinrich  Glas,  ast.  2^,  strong  and  well-nourished  child,  had 
mild  scarlet  fever  on  May  11th,  with  temperature  not  over  40° 
C,  the  eruption  being  somewhat  irregular,  and  on  the  8th  day 
the  fever  had  disappeared.  On  the  11th  the  desquamation 
was  about  at  an  end.  June  1st  he  vomited  a  number  of  times, 
oedema  of  the  face  appeared,  and  during  the  following  days 
oedema  of  the  lower  extremities  and  ascites  set  in. 

June  4th  he  was  sent  to  the  Erlangen  hospital.  He  was 
very  anaemic  and  somnolent.  There  existed  very  great  dropsy 
of  all  the  extremities  and  of  the  face,  abdomen,  and  back; 
great  ascites,  bilateral  hydrothorax;  considerable  hydroperi- 
carditis,  systolic  murmur  over  the  whole  cardiac  region  with 
increased  second  pulmonary  sound.  The  spleen  was  enlarged; 
the  urinary  secretion  reduced,  reaction  alkaline,  much  albumin 
and  blood.  Microscopically  there  were  blood-corpuscles,  epi- 
thelial and  fibrinous  cylinders,  triple  phosphates  and  calcium 
phosphate.  The  body  weight  was  twentj'-nine  pounds.  The 
temperature  was  39.8°,  and  patient  was  ordered  infus,  digital., 
and  a  hot  bath  raised  to  39°  or  40.5°  daily,  and  afterward 
wrapping  in  wool. 
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The  perspiration  following"  the  baths  diminished  the  ana- 
sarca gTeatly.  During-  the  first  few  days  the  boy  could  not 
be  weighed  owing"  to  his  low  state,  but  on  June  6th  (p.m.)  after 
three  baths,  he  had  lost  three  pounds.  The  dropsy  had  not 
only  markedly  lessened  in  the  extremities,  but  the  level  of  the 
ascites  and  of  the  hydrothorax  had  lessened  about  1".  The 
quantity  of  urine  had  altered  but  little,  the  quality  was  the 
same.  The  fever  had  fallen,  but  the  pulse  was  still  frequent, 
the  aneemia,  appetite,  and  somnolence  were  unchang"ed.  Daily 
\\  g"rains  of  benzoic  acid  were  given  him. 

On  June  7th  he  was  still  very  restless.  Had  a  yellow 
stool  mixed  with  blood.  The  urine  was  clearer  and  more  pro- 
fuse. The  quantity  could  not  be  measured,  since  much  was 
lost  in  bed  and  at  stool.  The  appetite  was  good.  Before  the 
bath  and  wrapping  (the  fourth)  his  weight  was  25f  pounds,  the 
pulse  116,  the  respiration  56,  the  temperature  38.25°.  After 
the  bath:  weight  25:^  pounds,  i)ulse  125,  respiration  48,  tem- 
perature 38.55°. 

June  8th.  Patient  coughed  much  during"  the  daj'^  and  night, 
the  cough  being"  paroxj^smal.  The  hydrothorax  was  slight, 
the  hydrocardium  had  disappeared,  the  systolic  souffle  was 
still  to  be  heard,  the  anasarca  was  less,  the  urine  was  scantj^, 
alkaline,  containing"  much  albumin,  but  little  blood. 

Pefore  the  fifth  bath  and  packing :  weight  25  pounds,  tem- 
perature 37.85°.  After  the  bath:  weig"ht  24^,  temperature 
38.16°. 

Patient  was  ordered  the  liq.  ferri  iodati. 

June  9th.  The  cough  was  worse;  rales  over  the  lung's,  sj's- 
tolic  souffle  w^eaker,  slight  systolic  fremissement  over  cardiac 
apex.  Urine  scanty.  Before  the  sixth  bath :  weight  25|  pounds, 
pulse  120,  respiration  52,  temperature  38.55°.  After  the  bath : 
weight  25^  pounds,  pulse  124,  respiration  48,  temperature  38.65°. 

June  10th.  Had  slept  well  during  the  night.  Patient  has 
better  appetite.  The  stools  are  formed.  Before  seventh  bath : 
weight  26,  pulse  100,  temperature  38.15°.  After  the  bath: 
weig-ht  25f,  pulse  104,  temperature  38.85°. 

June  11th.  The  patient  had  not  perspired  more  than  usual 
after  the  last  bath,  but  for  the  first  time  he  remained  moist 
after  the  wrapping".  The  drops}'-  has  been  g"enerally  reduced. 
The  baths  were,  therefore,  discontinued.     P.  112,  R.  48,  T.  38.25°. 

June  12th.     The  g-eneral  condition  good;   the  quantity  of 
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urine  increased;  spontaneous  perspiration  during-  the  night. 
A.M.:  R  UO,  K  4-i,  T.  37.45°;  P.M.:  P.  100,  R.  48,  T.  37.65°. 

June  13th.  Had  a  restful  night.  Still  has  considerable 
bronchial  catarrh;  passes  urine  in  greater  amount,  since  last 
night  12|  ounces,  sp.  g-r.  1010,  albumin  slight.  The  ascites  very 
slight;  anasarca  gone,  weight  S3|  pounds,  a.m.  :  P.  lOS,  R. 
48,  T.  38.55°;  P.M.:  P.  112,  R.  48,  T.  37.85°.  Ordered  the  iodide 
of  iron  again;  beer  instead  of  wine;  meat  in  large  quantity. 

June  14th.  General  condition  good;  anaemia  diminished; 
only  traces  of  ascites  and  hydrothorax;  anasarca  has  disap- 
peared. The  urine  is  dark,  concentrated,  alkaline,  contains 
but  little  albumin.  Weight  22f  pounds.  P.  120,  R  48,  T.  37.75°. 
In  the  evening  spent  a  number  of  hours  out  of  bed. 

From  June  15th  patient  was  out  of  bed.  Appetite  and 
bowels  in  g'ood  order.  Still  has  slight  evening'  rise  of  tem- 
perature. The  urine  is  clearer  and  contains  less  albumin. 
Weight  varied  from  22^  to  23|  pounds. 

June  23d.  Souffle  had  disappeared;  only  a  trace  of  albu- 
min in  urine.  Is  still  very  anaemic.  Carbonate  of  iron  was 
ordered. 

June  23d  to  30th.  Weig-ht  increased  to  24  pounds.  No  al- 
bumin nor  dropsy. 

July  1st.  Evening  rise  of  temperature  and  a  colitis  devel- 
oped which  quicklj'-  pulled  the  patient  down.  Albumin  reap- 
peared in  the  urine  and  patient  again  became  oedematous.  By 
the  end  of  July  the  patient  was  much  better,  and  on  August 
4th  he  was  discharged  and  has  remained  well. 

Every  case  does  not  run  its  course  so  favorably.  Nephritis 
associated  with  anuria  is  very  dangerous  and  calls  for  other 
treatment  in  addition  to  the  baths  in  order  to  prevent  the  de- 
velopment of  urcemia  or  to  control  it  if  present.  Above  all 
other  agents  pilocarpine  is  here  useful,  as  also  champag-ne 
and  alkalies.  The  latter- are  best  administered  in  milk.  Milk 
in  large  quantities  is  a  very  valuable  dietetic  and  therapeutic 
agent  in  scarlatinal  nephritis.  Digitalis  is  a  valuable  drug-, 
and  to  this  may  be  added  the  liquor  ammonii  or  potass,  aceta- 
tis.  Where  urgemia  does  not  threaten,  it  is  best  to  withhold 
all  medication. 

It  goes  without  saying-  that  every  care  must  be  taken  dur- 
ing convalescence,  even  though  all  disturbance  of  the  kidney, 
above  all  albuminuria,  has  ceased.     In  particular  must  any- 
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thing  which  might  irritate  the  kidneys  be  avoided,  such  as 
alcohol,  catching  cold,  etc.  The  wearing  of  woollen  under- 
clothing and,  when  possible,  residence  in  a  warmer  climate 
during  the  inclement  season  are  to  be  recommended. 
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CHAPTER  I. 

THE   FUNGUS. 


The  diseases  now  known  as  Ring-worm  of  the  Scalp  (Tinea 
tonsurans)  and  Ringworm  of  the  Body  (Tinea  circinata)  had 
been  long  recognized  before  it  was  suspected  that  they  were 
caused  by  a  fungus. 

The  honor  of  discovering  the  fungus  (Trichophyton  tonsu- 
rans) is  shared  by  Gruby,  in  France,  and  b}-  a  Swede,  Malm- 
sten;  the  former  having  announced  the  discovery  in  1844,  and 
the  latter  in  1845. 

It  is  my  present  purpose  to  describe,  so  far  as  is  known, 
the  nature  and  peculiarities  of  this  fungus,  the  changes  in  the 
human  skin  to  which  it  gives  rise,  and  the  treatment  which 
experience  shows  is  most  likely  to  be  successful  in  destroying 
the  parasite  and  curing  the  diseases  which  it  causes. 

The  structure  of  the  fungus  is  that  of  a  tube.  The  walls 
of  this  tube  are  formed  of  a  delicate  sheath,  the  contents  con- 
sisting of  a  protoplasm,  which  in  the  process  of  deA'elopment 
becomes  transversely  divided  by  septa. 

Within  the  septa  rounded  spores  are  formed  (so-called  co- 
nidia).  In  the  further  course  of  development,  the  sheath  gives 
way,  the  spores  are  set  free,  and  each  spore  becomes  capable 
of  development  into  a  fresh  mycelium  or  tube. 

The  tubes  may  be  found  solitary  or  in  parallel  lines,  or  bi- 
furcating and  giving  off  branches  from  the  parent  stem  indefi- 
nitely, according  as  the  nature  of  the  soil  in  which  they  grow 
causes  compression  or  favors  free  extension  in  several  direc- 
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lions.  But  the  process  is  alwaj's  essentially  the  same.  A 
spore,  under  conditions  favorable  to  its  growth,  shows  first  a 
more  marked  differentiation  between  the  wall  and  its  contents ; 
the  cell-wall  then  bulges  at  one  point,  the  protoplasm  follows, 
and  the  rounded  spore  has  become  a  pear-shaped  body.  The 
projection  increases  until  w^e  have  a  short  tube,  at  one  end  of 
which  the  rounded  remains  of  the  spore  can  still  be  detected. 

Finally,  as  the  tube  lengthens  the  remains  of  the  spore  dis- 
appear, septa  beg-in  to  form,  and  new  spores  are  formed.  This 
is  the  whole  cycle  of  the  development  of  Trichophyton  tonsu- 
rans. 

The  fungus  being  a  minute  object,  its  structure  can  only  be 
seen  by  using  a  microscope,  a  power  of  from  250  to  500  diame- 
ters being  very  suitable  for  the  observation. 

There  is  absolutely  nothing  in  the  appearance  of  the  spores 
or  mycelium  to  distinguish  them  from  those  of  many  other 
microscopic  fungi,  known  and  unknown;  a  fact  that  has  led  to 
errors  of  observation  which  have  been  copied  and  handed 
down  from  one  book  to  another  until  they  have  become  classic. 

We  only  know  that  we  are  dealing  with  Trichophyton  ton- 
surans when  we  find  it  associated  with  the  disease  that  it 
causes,  or  when  we  find  that  the  fungus  we  are  studying  ful- 
fils the  characteristic  conditions  of  growth  in  artificial  culti- 
vation. 

Trichophyton  tonsurans  grows  on  the  skin  of  man,  the 
horse,  cow,  dog,  cat,  mouse,  and  rabbit,  and  it  can  be  commu- 
nicated by  contact  from  any  one  of  these  animals  to  the  other. 
Its  most  frequent  seat  is  the  hairy  scalp  of  j^oung  persons  of 
both  sexes  under  the  age  of  puberty.  Probably  next  in  fre- 
quency comes  the  skin  of  the  horse;  and  after  the  horse  that 
of  the  dog  and  the  cow.  In  man  certain  conditions  peculiar  to 
the  individual  or  climate,  or  both  combined,  render  the  skin 
favorably  predisposed  to  its  development.  But  there  seems 
little  doubt  that  the  most  favorable  soil  for  its  growth  is  the 
scalp  of  children,  the  anatomical  conditions  of  which  are  spe- 
cially favorable  both  to  the  protection  and  the  observation  of 
the  fungus. 

The  perusal  of  even  recent  works  on  diseases  of  the  skin 
would  not  lead  the  reader  to  believe  that  Trichophyton  tonsu- 
rans is  a  specific  fungus  which  is  only  to  be  found  in  the  skin 
of  certain  animals.     Indeed  authors  of  the  highest  authority 
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have  expressed  a  contrary  opinion.  Hebra  and  Neumann 
have  stated  that  the  fung-us  is  identical  with  PeniciUium  g-lau- 
cum  (for  an  easy  method  of  demonstrating  that  Trichophy- 
ton tonsurans  is  not  PeniciUium  see  "Addition  to  a  former 
paper  on  Trichophyton  Tonsurans/'  Proc.  Roy.  Soc,  No.  241, 
1885) ;  while  Lowe,  in  1850,  was  led  to  believe  by  his  experi- 
ments that  Trichophyton  tonsurans  is  a  spore-formation  of 
Aspergillus,  and  Dr.  Atkinson  believed  that  he  had  shown 
that  the  fungus  belongs  to  the  Mucors  and  is  probably  Mucor 
mucedo. 

These  errors  are  reproduced  in  the  most  recent  works. 
They  are  errors  due  to  foul  cultivations,  the  difficulty  of  secur- 
ing and  maintaining  a  pure  cultivation  of  the  fungus  having 
been  until  quite  recently"  very  great. 

The  maintenance  of  puritj^  in  cultivations  is  hardly  attain- 
able except  by  the  more  exact  new  methods  which  have  been 
lately  introduced  by  experts  in  the  studj^  of  lower  organisms. 
The  beginner  in  this  department  of  study,  probably  a  derma- 
tologist without  special  training,  who  is  led  to  take  up  the 
subject  by  his  interest  in  the  disease,  is  apt  to  find  at  the  end 
of  his  first  month's  work  that  he  has  developed  his  original 
stock  of  Trichophyton  tonsurans  into  one  or  more  of  the  vari- 
eties of  the  common  fungi.  If  he  doubts  his  results  suflaciently 
to  continue  his  work  he  will  probably  come  to  recognize  that 
he  has  long  lost  his  original  stock  and  has  been  cultivating 
the  fungi  whose  spores  are  omnipresent  in  the  atmosphere  in 
which  he  works. 

If  hairs  from  the  head  of  a  perfectly  healthy  person  are 
cultivated  in  any  ordinary  media,  unless  special  precautions 
are  taken  and  carried  out  by  the  skill  of  the  expert,  many  of 
the  hairs  will  be  found  to  have  their  roots  enveloped  in  a  thick 
mesh  of  fungus,  which,  microscopically,  it  is  hard,  and  per- 
haps impossible,  to  distinguish  from  Trichoph^^ton  tonsurans. 
A  distinction,  however,  is  to  be  made  by  crucial  cultivations. 
The  PeniciUium,  Aspergillus,  Mucor,  etc.,  which  observers  have 
found  in  their  cultivations,  did  not  come  from  Trichophyton 
tonsurans,  but  their  spores  fell  into  the  media  of  cultivation 
from  the  air  or  were  introduced  into  them  by  the  instruments 
employed. 

A.  consideration  of  a  well-known  fact  ou.ght  to  have  jire- 
vented  the  acceptance  of  the  theory  that  Trichophyton  tonsu- 
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rans  is  one  of  the  common  fungi.  Let  regard  be  had  to  the 
faciUty  with  which  the  fungus  develops  in  the  heads  of  chil- 
dren. In  manj'-  cases  it  suffices  for  a  child  to  wear  for  a  very 
short  time  the  cap  of  another  child  who  has  ring-worm  to 
insure  the  transmission  of  the  fungus  to  the  new  soil.  But 
the  caps  of  all  children,  as  a  matter  of  fact,  contain  on  their 
exposed  surfaces  multitudes  of  spores  of  all  the  common  fungi, 
and  ringworm  does  not  result  if  these  caps  be  worn. 

In  villages  into  which  the  disease  has  not  been  introduced 
or  in  which  it  has  become  extinct,  numbers  of  children  have 
their  hair  and  their  caps  constantly  exposed  to  the  atmos- 
phere for  years  without  a  single  case  of  ringworm  resulting. 
Yet  the  atmosphere  is  loaded  with  spores  of  common  fungi. 

Among  the  erroneous  ideas  that  have  originated  in  the  at- 
tempted cultivations  of  parasitic  fungi  by  imperfect  methods 
is  the  suggestion  that  these  fungi  can  be  developed  into  each 
other.  There  is  no  doubt  that  this  hypothesis  is  based  on 
errors  of  observation,  and  that  the  question  which  has  been 
raised  as  to  the  identity  of  Trichophyton  tonsurans  with  the 
fungi  of  Favus  and  Tinea  versicolor  must  be  answered  in  the 
negative. 

Microscopically  these  three  fungi  can  be  distinguished  from 
each  other,  and  they  do  not  behave  in  the  same  way  under 
attempted  cultivation. 

I  have  never  found  Trichophyton  tonsurans  transformed 
by  cultivation  into  either  of  these  fungi,  and  I  have  made 
many  unsuccessful  attempts  to  cultivate  the  fungus  of  Tinea 
versicolor  in  media  in  w^hich  Trichophyton  tonsurans  grows 
freel}^.  I  have  made  a  few  attempts  to  cultivate  the  fungus 
of  Favus  in  similar  media  and  also  failed. 

Although  this  book  is  intended  to  be  chiefly  of  an  exposi- 
tory and  practical  character,  it  may  be  useful  and  interesting 
if  I  make  a  few  remarks  regarding  the  methods  of  cultivating 
Trichophyton  tonsurans. 

And  first  a  preliminary^  remark.  Let  no  enthusiastic 
worker  begin  with  the  study  of  this  or  any  other  fungus.  The 
isolation  and  cultivation  of  fungi  and  micro-organisms  is  an 
art  which  can  only  be  acquired  by  practice.  The  experimenter 
must  first  satisfy  himself  that  he  can  render  and  keep  pure, 
for  at  least  six  weeks,  milk,  beef-juice,  urine,  and  meat-gelatin, 
and  when  he  has  succeeded  in  doing  this  he  ma3'  begin  to 
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work.  Until  he  has  acquired  the  requisite  skill  to  keep  these 
media  pure  his  observations  will  be  worthless. 

The  range  of  media  suitable  for  the  g-rowth  of  Trichophy- 
ton tonsurans  is  not  yet  defined.  I  have  reason  to  believe 
that  several  workers  are  in  possession  of  facts,  still  unpub- 
lished, which  show  that  it  is  wider  than  I  have  found  it  to  be 
in  my  experience.  So  far  as  my  own  experiments  go,  I  found 
that  it  was  possible  to  g-row  Penicillium,  Aspergillus,  and 
other  fungi  on  media  in  which  Trichophyton  tonsurans  was 
sterile.^ 

The  ringworm  fungus  grows  freely  for  a  time  in  aqueous 
humor,  vitreous  humor,  and  the  meat-gelatin  introduced  by 
Koch. 

Aqueous  Humor  Cultivations. — Take  a  slide  which  has  a 
cell  and  purify  it  b\'  heat.  Purifj^  a  cover-glass  hy  passing  it 
through  a  flame.  As  soon  as  it  has  cooled  place  a  drop  of 
freshly  extracted  aqueous  humor  on  its  centre,  using  pure  in- 
struments. Then  insert  in  the  drop  a  freshly  extracted  ring- 
worm stump,  placing  it  close  to  the  cover-glass.  Invert  the 
cover-glass  over  the  cell,  and  prevent  evaporation  by  passing 
a  fine  brush  dipped  in  oil  round  the  border.  Place  the  slide  in 
an  incubator  kept  at  a  temperature  of  96°  to  98°  Fahr.  Within 
forty-eight  hours  the  spores  in  the  hair  will  be  found  to  have 
projected  in  the  form  of  short  mycelia  from  the  edge  of  the 
hair.  The  growth,  however,  will  not  advance  far  on  account 
of  the  deficiency  of  fluid,  and  its  rapid  decomposition  by  bac- 
teria, which  have  been  introduced  with  the  hair. 

Vitreous  humor  is  a  more  convenient  medium  of  cultiva- 
tion than  aqueous  humor,  on  account  of  the  facility  for  obtain- 
ing it  in  quantity;  it  was  with  vitreous  humor  cultivations 
that  the  special  character  of  the  fungus  u^as  first  estab- 
lished. The  method  which  I  found  suitable  was  the  follow- 
ing :  Having  collected  a  number  of  fresh  ox  eyes,  I  cut  the  ball 
transversely  with  a  sharp  knife,  and  removed  the  vitreous 
humor.  When  I  had  collected  a  sufficient  quantity,  taking 
care  to  keep  it  free  from  pigment,  it  was  passed  through  fine 
muslin,  and  was  rendered  pure  by  being  placed  for  a  sufficient 
time  in  a  pure  flask,  immersed  in  boiling  water.  When  puri- 
fied it  was  decanted  with  proper  precautions  into  pure  glasses. 
The  details  of  the  methods  for  securing  and  maintaining 
purity  are  those  devised  by  Lister,  and  explained  in  liis  paper 
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on  "  Lactic  Fermentation  "  in  the  twenty-ninth  volume  of  the 
"  Transactions  of  the  Pathological  Society  of  London." 

The  precision  and  exactitude  obtainable  by  Lister's  appa- 
ratus and  methods  are  perfect,  although  the  introduction  of 
solid  media  by  Koch  (in  combinations-  of  gelatin)  enables  us. 


Fig.  1. — A  Hair  from  a  Cultivation  on  the  Surface  of  Vitreous  Humor  in  a  Test-glass.  A 
mass  of  germinating  and  sprouting  spores  on  a  portion  of  tlie  internal  root-sheath  which 
was  attached  to  the  hair  is  seen  at  the  side  of  the  hair  shaft.  Buds  and  mycelium  are  sprout- 
ing from  the  sides  of  the  hair.  (In  order  to  reduce  the  size  of  tlie  drawing  the  centre  of  the 
hair-shaft  has  been  left  out.  No  attempt  has  been  made  to  represent  the  fungus  growth  on 
the  upper  surf  ace  of  the  hair,  as  it  lies  in  the  preparation.  The  outlines  were  too  much 
obscured  by  the  thickness  of  the  hair  to  enable  this  to  be  accurately  done  with  the  camera) ; 
a,  the  appearance  of  the  inner  root-sheath  of  the  hair— the  spores  which  were  lying  on  it 
are  in  free  development;  6,  the  hair-shaft.    Magnified  450  diameters. 


in  most  cases,  to  dispense  with  the  more  difficult  task  of  work- 
ing with  liquids.  The  necessity  in  certain  cases  of  cultivating 
in  liquids  has  not  been  superseded,  and  when  they  are  used 
Lister's  methods  will,  I  believe,  be  found  more  reliable  than 
an}^  other  yet  discovei'ed. 

In  cultivating  Trichophyton  on  vitreous  humor,  the  liquid 
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is  decanted  into  a  pure  glass  and  the  ringworm  hair  is  laid  on 
its  surface. 

The  glass,  properly  covered  to  prevent  rapid  evaporation, 
is  placed  in  an  incubator.  Within  forty-eight  hours  mycelia 
will  be  found  growing  freely  from  the  affected  part  of  the 
hair.  Numerous  spores  will  be  found  on  the  slide  which  has 
been  prepared  for  microscopical  examination,  lying  near  the 
hair  and  showing  all  stages  of  budding  and  development  into 
mycelia.  Growth  continues  for  several  days  longer,  but  finally 
becomes  checked.  It  is  very  rare  that  true  septa  form  in  the 
mycelium  w^hich  is  developed  from  the  spores  in  vitreous 
Jiumor.    Usually  a  series  of  refractive  particles  which  simu- 
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Fig.  3. 


Fig.  4. 


Fig.  2. — Mycelium  Developed  In  Vitreous  Humor  Cultivation  in  a  Cell  two  days  in  the 
Incubator,    a,  Edge  of  hair-shaft;  6,  mycelium.    Magnified  750  diameters. 

Fig.  .3. — A  Cultivation  on  the  Surface  of  Vitreous  Humor  in  a  Test-glass,  n,  Edge  of 
hair-shaft;  6,  mycelium  which  is  beginning  to  throw  off  a  branch.  Magnified  600  diameters. 

Fig.  4. — Two  Days'  Growth  in  a  CeU.  a,  Edge  of  hair-shaft ;  6,  Mycelium  with  true  septa. 
Magnified  750  diameters. 

late  spores  are  found,  but  they  are  much  smaller  than  true 
spores  and  do  not  appear  to  undergo  development.  The  char- 
acteristic appearances  seen  are  illustrated  in  Fig.  1. 

Appearances  such  as  those  shown  in  Fig.  2  suggest  that 
the  refractive  particles  referred  to  have  something  to  do  with 
an  attempt  at  formation  of  spores. 

The  mycelia  growing  free  in  the  liquid  occasionally  show 
a  characteristic  tendency  to  branch,  as  is  illustrated  in  Fig.  3. 

Only  once  did  I  observe  an  appearance  which  I  considered 
absolutely  distinctive  of  regular  spore-formation.  It  is  shown 
in  Fig.  4.2 

In  addition  to  the  growth  of  Trichophyton  will  be  found  in 
these  cultivations  a  growth  of  bacteria  of  well-defined  forms: 
1 2—48 
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micrococci,  rod-shaped  bacteria,  and  sometimes  sarcinge.  It 
is  evidently  through  the  luxuriant  growth  of  bacteria  that  the 
growth  of  Trichophyton  becomes  checked.  As  soon  as  the 
vitreous  humor  becomes  decomposed,  it  ceases  to  be  a  fit  soil 
for  the  fungus. 

It  is  therefore  advisable  not  to  put  many  hairs  in  the  glass, 
because  the  greater  the  number  of  hairs  the  quicker  the  de- 
composition of  the  liquid  by  bacterial  growth.  Among  the 
bacteria  that  are  found  developing  in  such  cultivations,  it  is 
sometimes  observed  that  special  forms  are  j)eculiar  to  certain 
individuals. 

The  hairs  of  some  children  give  rise,  for  example,  to  a 
growth  of  sarcinae,  while  those  from  other  children  show  none. 
I  once  had  occasion  to  observe  that  in  hair  cultivations  from 
several  children  in  one  family,  there  was  developed  a  short, 
thick,  and  very  dark  bacterium,  almost  black  in  color.  On 
no  other  occasion  have  I  observed  a  similar  organism. 

1  have  called  special  attention  to  the  methods  of  vitreous- 
humor  cultivation,  because  there  are  important  problems  con- 
nected with  the  life  history  of  the  fungus,  and  its  behavior  on 
the  scalp,  which  I  think  are  more  likely  to  be  solved  by  this 
method  than  by  any  other. 

Meat-Gelatin  Cultivations. — The  least  troublesome  and 
most  certain  of  all  the  methods  of  cultivating  Trichophyton, 
is  the  use  of  the  gelatin  preparations  introduced  by  Koch. 

Tubes  of  purified  meat-gelatin  can  be  bought,  and  the 
methods  of  using  them  are  described  in  works  which  are  easy 
of  reference. 

Several  slides,  being  purified  by  heat,  are  laid  on  a  table,  the 
surface  of  which  has  been  made  clean  by  carbolic  or  bichloride 
of  mercur}^  solutions.  A  purified  glass  dish  or  jar  is  placed 
over  them  to  prevent  contamination.  The  tube  of  neutral 
meat-gelatin  is  melted,  the  cotton  plug  removed,  the  edge  of 
the  tube  passed  through  the  fiame  of  a  spirit  lamp,  and  the 
melted  gelatin  is  emptied  on  the  slides,  care  being  taken  that 
the  quantity  on  each  slide  is  not  sufficient  to  reach  the  edges. 
The  glass  jar  is  replaced  on  the  slides  until  the  gelatin  has 
become  solid.  Short  ringworm  hairs  or  stumps  being  ex- 
tracted by  forceps  that  have  been  previousl}^  purified  by  heat, 
are  laid  at  intervals  on  the  surface  of  the  gelatin,  into  which 
they  are  lightly  pressed  by  a  purified  needle. 
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A  rounded  glass  dish,  on  the  bottom  of  which  is  placed  wet 
t)lotting--paper,  receives  a  purified  g-lass  plate,  and  on  this 
plate,  slightly  raised  from  the  blotting'-paper  by  g-lass  rods, 
the  slides  are  laid.  The  dish  is  then  covered,  the  under-surface 
of  the  cover  having-  been  previously  heated  with  the  flame  of 
a  spirit-lamp  to  destro}^  anj'  spores  which  were  attached  to  it. 
The  covered  dish  is  then  allowed  to  stand  at  ordinary  room 
temperature  (ordinary  meat-g-elatins  become  fluid  at  body 
temperature),  but  a  dust-proof  cupboard  in  a  warm  room  is 
most  convenient.  The  warmer  the  temperature  (so  long-  as 
the  gelatin  does  not  become  fluid)  the  quicker  is  the  growth 
of  the  fungus. 

The  earliest  change  observed  in  this  as,  indeed,  in  all  other 
cultivations,  is  the  optical  separation  of  the  spore  into  en- 
velope and  contents,  the  spore  being  somewhat  swollen  as 
compared  with  its  size  before  cultivation  was  begun.     This  is 


Fig.  5.— First  Change  Observed  in  Spores  at  tlie  Commencement  of  Cultivation,  o,  Edge 
of  hair-shaft;  6,  a  cluster  of  spores  in  which  the  envelope  and  central  point  of  the  spore  are 
differentiated. 

illustrated  in  Fig.  5.  It  seems  to  depend  on  the  absorption 
of  fluid,  because  it  is  observed  in  spores  attached  to  hairs  when 
the  hairs  are  soaked  in  fluid  of  any  kind  and  when  the  cultiva- 
tion remains  perfectly  sterile. 

If  one  of  the  slides  is  examined  under  a  microscope  with  a 
low  power  (fifty  to  eighty  diameters)  in  two  days,  if  the  room 
has  been  warm,  the  spores  which  were  situated  on  the  borders 
of  the  hair,  will  be  seen  to  have  grown  outward  into  the 
gelatin  as  short  mycelia.  This  examination  can  be  easily 
made  without  the  use  of  a  cov^er-glass,  and  the  slide  can  be 
put  back  in  the  incubator  for  further  development. 

The  oftener  and  the  longer  the  slide  is  exposed  to  the  air, 
the  more  numerous  will  become  the  colonies  of  Penicillium 
and  other  adventitious  growths  on  the  gelatin. 

Under  these  conditions  the  mycelia  continue  to  grow  for 
some  days  longer.  At  the  end  of  five  days  to  a  week  the  hair 
presents  a  somewhat  beautiful    appearance.      An  immense 
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number  of  mycelial  threads  have  grown  out  like  a  brush  from 
the  shaft.  If  the  hair  selected  is  a  stump  from  a  head  that 
has  been  treated  for  ringworm,  the  free  part  of  the  stump 
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Fig.  6.— a  RingWurm  Stump  vfrum  a  Case  of  Treated  Ruigworm;  Cultivated  on  Gelatin 
for  Six  Days  at  Ordinary  Room  Temperature,  a.  Free  surface  of  the  hair-shaft;  h,  abun- 
dant growth  of  myeelia  as  seen  under  a  low  magnifying  power. 

remains  sterile  while  round  the  root  the  growth  is  abundant. 
This  appearance  is  illustrated  in  Fig.  6.     Fig.  7  illustrates  the 


Fig. 


-A  mycelium  as  seen  under  a  High  Power;  from  the  same  preparation  as  is 
drawn  in  Fig.  6. 


appearance  of  the  mycelium  grown  on  gelatin  as  seen  under 
a  high  power. 

While  in  these  gelatin  cultivations  the    mycelial    tubes 
lengthen  and  give  out  branches,  the  absence  of  a  rapid  and 
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true  spore-formation  betraj^s  the  fact  that  the  fungus  is  not 
in  its  native  soil.  The  rapid  subdivision  of  the  protoplasm  by 
septa,  which  is  the  normal  development  of  the  fungus,  does 
not  take  place  in  the  gelatin  cultivations,  but  as  in  the  vitre- 
ous-humor cultivations  there  is  a  more  or  less  successful  at- 
tempt at  this  formation.  In  many  cultivations  septa  or  spore 
formations  are  not  observed  at  all,  but  occasionally  an  unmis- 
takable tendency  to  accumulation  of  the  protoplasm  in  some- 
thing like  septa  is  very  apparent.  This  appearance  can  be 
sometimes  seen  more  or  less  distinctly  if  the  preparation 
is  stained  \iy  methylene  blue.  Figs.  8  and  9  from  different 
preparations  illustrate  this  appearance. 


Fig.  8. 


Fig.  9. 


Fig.  8.— a  Gelatin  Preparation  Stained  in  Methylene  Blue,  o,  Edge  of  hair-shaft ;  6, 
mycelium  in  which  the  protoplasm  has  separated  into  clumps  suggestive  of  an  attempt  at 
spore  formation. 

Fig.  9.— Mycelium  from  another  Preparation,  in  which  the  same  appearance  was  even 
more  strongly  marked. 

Of  course  the  separation  of  the  protoplasm  into  clumps, 
even  when  fairly  regular,  does  not  necessarily  impl^'  the  ph}'- 
siological  act  of  formation  of  spores,  although  it  is  highly  sug- 
gestive of  it.  It  may,  on  the  other  hand,  be  a  simple  jDhysical 
change  in  the  protoplasm  produced  by  its  being-  in  a  non- 
natural  medium. 

These  experiments  show  that  Trichophj^ton  tonsurans 
(which,  as  we  have  seen,  is  a  fungus  by  itself  and  totally  dis- 
tinct from  the  common  fungi  whose  sj^ores  infest  all  the  objects 
Dy  which  we  are  surrounded)  can  be  cultivated  artificially  in 
media  derived  from  animal  organisms  or  substances.  Speak- 
ing metaphorically,  it  may  be  described  as  a  carnivorous  fun- 
gus.    It  is  not  only  carnivorous  in  the  general  sense  of  the 
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word,  but  with  the  daintiness  which  chai^acterizes  so  many 
low  organisms,  it  onlj''  grows  on  certain  structures  or  parts  of 
the  animal  on  which  it  lives. 

The  home  of  this  fungus  is  in  certain  structures  of  the  skin 
of  some  of  the  mammalia.  We  have  no  evidence  that  it  lives 
and  propagates  in  any  other  soil ;  and  in  the  affected  animals 
it  is  only  in  certain  epidermic  structures  that  it  finds  its  pab- 
ulum. So  dainty  is  it,  that  it  is  not  all  epidermic  structures 
in  which  it  will  live.  Its  veritable  home  is  certain  parts  of  the 
horny  layer  of  the  epidermis.  There  is  no  evidence  that  it 
grows  or  exists  in  the  mucous  la^'^er  (rete  mucosum).  In  hairs, 
in  the  substance  of  the  nails,  in  the  horny  layers  of  the  epider- 
mis, in  the  space  between  the  inner  root-sheath  and  the  cuticle 
of  the  hair,  such  are  the  parts  in  which  in  certain  conditions  it 
thrives  and  multiplies,  but  nowhere  else.  As  Kuchenmeister 
long  ago  pointed  out,  it  does  not  grow  in  living  tissues. 

But  the  fungus  does  not  grow  with  equal  freedom  in  all 
epidermic  structures.  Even  on  its  own  soil  it  is  subject  to 
conditions  which  apply  to  all  fungi — temperature  and  mois- 
ture. To  these  two  latter  conditions  it  is  probably  correct  to 
add  moisture  of  a  certain  kind — but  here  we  come  to  the 
region  of  hypothesis. 

It  is  very  possible,  although  on  this  point  we  have  no  evi- 
dence whatever,  that  the  moisture  which  permeates  the  epi- 
dermis of  certain  parts  of  the  body,  and  of  certain  individuals, 
is  specially  favorable  to  the  growth  of  the  fungus.  The  influ- 
ence of  temperature  can  be  directl3'^  proven  by  experiments  in 
an  incubator,  that  of  the  human  body  being  found  specially 
favorable  to  growth;  the  influence  of  moisture  is  shown  by 
the  favorable  soil  the  fungus  finds  in  the  epidermis  of  the 
inner  surface  of  the  thighs  of  certain  individuals  in  hot  and 
moist  climates.  Our  knowledge  regarding  these  conditions  is 
still  very  elementary.  If  it  were  more  complete  we  might 
possibly  understand  why  ringworm  is  so  much  more  persistent 
in  some  cases  than  in  others.  This  more  accurate  knowl- 
edge, it  is  to  be  hoped,  is  within  the  reach  of  experiment. 

No  parasite  can  live  in  or  on  the  human  body  without 
causing  the  formation  of  substances  which  are  foreign  to  the 
healthy  organism.  The  parasite  has  the  power  of  splitting 
up  the  materials  on  which  it  lives.  Some  of  these  new  sub- 
stances it  appropriates,  the  others  are  left  as  foreign  elements. 
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These  newlj'-formed  substances  act  as  irritants  or  poisons  on 
the  tissues  with  which  they  come  in  contact.  Even  the  vege- 
table parasites  of  the  skin  possess  this  power  in  a  greater  or 
less  cleg'ree.  First  in  destructive  power  is  the  fungus  of  Favus, 
then  comes  Trichophyton  tonsurans;  lastly,  and  much  less 
injurious  than  the  first  two^  comes  the  fungus  of  Tinea  versi- 
color 

The  irritation  caused  by  the  growth  of  Trichophyton  in  the 
epidermic  structures  leads  to  the  symptoms  which  are  char- 
acteristic of  ringworm  in  its  various  forms.  These  symptoms 
are  symptoms  of  inflammation,  the  special  characters  of  the 
inflammation  depending  on  the  peculiar  action  exerted  on  the 
living  tissues,  particularly  on  the  blood-vessels,  by  the  new 
substances  produced  in  the  epidermis  by  the  fungus  appropri- 
ating the  elements  necessary  to  its  growth.  The  fungus 
itself,  and  its  new  products,  are  the  combined  causes  of  this 
inflammation.  The  nature  and  degree  of  the  symptoms  thus 
produced  depend  on  the  anatomical  structure  of  the  part  in 
which  the  fungus  grows,  and  on  the  special  irritability  or  vul- 
nerabilitj^  of  the  tissues  of  the  patient.  A  consideration  of 
these  various  S3^mptoms  leads  us  to  the  practical  part  of  our 
task,  that  which  concerns  itself  with  the  etiology",  pathology, 
diagnosis,  and  treatment  of  ringworm. 


CHAPTEE  11. 

ETIOLOGY. 

The  etiology  of  ringworm  is  concerned  with  the  circum- 
stances that  lead  to  the  contact  of  the  spores  of  Trichophyton 
tonsurans  with  the  surface  of  the  skin;  and  with  the  condition 
of  the  skin  that  causes  it  to  be  an  appropriate  soil  in  which 
the  fungus  can  take  root  and  grow.  First  in  order  of  the 
causes  of  the  disease  are  the  causes  that  lead  to  the  contact 
of  the  spores  with  the  skin.  The  most  frequent  and  direct 
cause  is  that  of  the  simple  contact  of  one  person  with  another, 
and,  in  the  great  majority  of  cases,  of  one  child  with  another. 

The  hairdressers'  tools  are  not  unfrequently  the  conveyers 
of  contagion.  Not  only  does  he  of  necessitj^  cut  the  hair  of 
children  who  unknowingly  suffer  from  ringworm,  but  the 
parents  of  the  affected  children,  who  are  advised  to  have  the 
head  shaved  or  closely  cut,  have  no  difficulty  in  getting  it  done 
by  a  barber.  That  spores  may  be  conveyed  from  one  child  to 
another  when  towels,  brushes,  cravats,  etc.,  are  used  in  com- 
mon, is  easil}^  understood. 

It  frequently  happens  that  ringworm  has  existed  in  the 
head  of  a  child  for  some  time  without  its  presence  being  known. 
Other  children  playing  with  such  a  child  are  readily  infected. 
Children,  in  plaj^  pass  their  hands  through  each  other's  hair, 
put  on  each  other's  caps,  or  bring  their  heads  into  direct  con- 
tact. Spores  are  thus  conveyed,  directly  or  indirectlj^,  from 
one  head  to  another.  This  is  probabl}^  the  most  frequent 
cause  of  ringworm  being*  spread. 

Ringworm  of  the  body  is  not  unfrequently  communicated 
to  adults  who  attend  to  children  suffering  from  ringworm  of 
the  head.  In  this  case  it  is  usually  found  on  the  hands  and 
arms.  Direct  contact  of  clothes,  particularly  with  the  caps  of 
ringworm  children,  probably  also  occasionally  communicates 
the  disease.     I  have  heard  of  a  schoolroom  in  which  the  chii- 
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dren,  as  the3'  entered,  threw  their  hats  and  caps  into  a  larg-e 
receptacle  provided  for  the  purpose;  and  as  in  such  a  school 
it  is  almost  certain  that  some  of  the  children  are  affected  with 
ring-worm,  it  is  quite  conceivable  that  the  disease  may  be  oc- 
casionally thus  conve^'ed.  The  crowding-  and  g-rouping  of 
children  directly  favors  the  spread  of  this  disease,  particularly 
under  circumstances  in  which,  as  is  commonly  the  case,  no 
care  is  taken  to  secure  that  the  children  are  free  from  it. 

My  own  experience  leads  me  to  believe  that  ringworm  of 
the  head  is  more  common  in  London  than  in  any  other  large 
city;  more  common  even  than  in  Paris,  and  greatl}'  more 
common  than  in  Vienna  or  Berlin,  and  far  more  common  still 
in  proportion  than  in  country  towns  and  villages.  Ringworm 
in  the  commoner  schools  of  London  has  indeed  become  a  great 
evil,  with  which  it  seems  hardly  possible  to  cope.  No  effectual 
means  are  taken  to  exclude  affected  children,  and  it  is  doubt- 
ful whether  their  exclusion,  involving  a  long"  absence  with 
probably  insufficient  medical  care,  Avill  ever  be  seriously  at- 
tempted. The  very  proper  exclusion  from  the  higher  schools 
of  ringworm  children,  although  often  a  great  hardship  in  in- 
dividual cases,  certainly  tends  to  check  the  disease.  But  there 
is  no  such  provision  made  in  the  populous  schools  attended  by 
the  children  of  the  working*  and  poorer  classes.  The  conse- 
quence is,  that  there  is  in  our  midst  an  ever-present  source  of 
contag-ion,  and  the  disease  increases  and  multiplies  to  the 
g-reat  detriment  of  many  children,  both  poor  and  rich. 

Ringworm  is  occasionally'  acquired  bj''  contagion  from  the 
lower  animals.  This  is  probably  not  xqvj  frequently  the  case, 
but  it  undoubtedly  occurs.  The  first  authenticated  case  of 
the  kind  was  published  by  Dr.  Houlez,  of  Loreze,  who  commu- 
nicated a  paper  on  the  subject  to  the  Medical  Society-  of  Tou- 
louse, in  1845.  Meguin  mentions  an  instance  of  fifteen  soldiers 
becoming  simultaneously  affected  with  Tinea  circinata  of  the 
face  and  neck,  from  sleeping  on  horse  blankets  which  had  been 
used  for  horses  suffering-  from  the  disease.  Dr.  Fleming-  has 
communicated  to  me  the  details  of  a  case  in  which  a  dog-,  hav- 
ing- become  affected  by  lying'  on  the  cover  of  a  horse  which 
had  the  disease,  communicated  it  to  his  master.  I  have  vny- 
self  observed  ringworm  in  two  sisters  who  had  been  fondling- 
a  dog  which  was  affected;  but  who,  so  far  as  could  be  ascer- 
tained, had  not  been  subjected  to  any  other  source  of  contag-ion. 
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This  is  tlie  source  for  which  it  is  alwa^'s  well  to  search  when 
there  is  no  history  of  direct  contact  with  affected  persons. 

Possibl^^  the  disease  may  be  communicated  from  laundries^ 
but  I  know  of  no  proof  that  it  has  occurred. 

Certainly  there  are  cases  that  occur  from  time  to  time  in 
which  it  is  not  possible  to  discover  any  source  of  contag-ion. 
I  was  consulted  in  the  case  of  a  j'oung-  lady  who  had  tinea 
circinata  on  the  back  of  the  hand,  and  M^ho  lived  in  a  house 
among-  whose  inmates,  it  is  certain,  there  was  no  case  of  this 
disease.  She  had  not  for  a  long-  time  been  in  contact  with 
anj''  children;  and  she  had  no  relations  of  any  kind  with  per- 
sons who  did  not  live  in  the  same  house  as  herself.  It  was 
impossible,  in  her  case,  to  discover  any  source  of  contagion. 

It  has  been  stated  that  ring-worm  spores  have  been  de- 
tected in  the  atmosphere  of  schools  attended  by  children  who 
had  the  disease.  No  weig-ht  can  be  given  to  this  statement, 
and  there  is  little  doubt  that  the  spores  referred  to  were  the 
ordinary  spores  that  are  always  being-  deposited  from  the  at- 
mosphere of  rooms,  probably  those  of  Penicillium  g-laucum. 

The  difficulty  of  tracing-  contag-ion  is  not  peculiar  to  cases 
of  ring-worm.  I  have  seen  a  case  of  scabies  in  a  g-irl  living-  in 
a  country  house,  far  removed  from  a  town,  who  associated  ex- 
clusively with  her  parents  and  g-overness,  and  when  there  was 
no  other  known  case  in  the  neig-hborhood.  When  the  active 
ag-ents  in  producing-  a  disease  are  microscopic,  we  must  expect, 
from  time  to  time,  to  be  foiled  in  tracing-  the  source  of  con- 
tag-ion. 

The  skin  of  different  persons,  and  different  parts  of  the  skin 
of  the  same  person,  varj^  in  their  suitability  for  the  g-rowth  of 
the  fung-us.  It  does  not  g-row,  except  in  extremely  rare  cases, 
in  the  scalp  of  adults,  and  it  g-rows  more  freel}^  in  moist  parts 
of  the  skin  than  in  parts  that  are  dry.  A  steamy'  atmosphere, 
hydropathic  treatment,  the  moist  heat  of  the  tropics,  are  con- 
ditions that  favor  its  development. 

The  influence  of  moisture  in  the  development  of  ringworm 
is  shown  in  the  form  of  body-ring'worm  common  in  tropical 
countries,  the  so-called  Burmese  or  Chinese  ring-worm  or 
Dhobie's  itch.  The  skin  of  the  inner  surfaces  of  the  thig-hs 
being-  constantly  bathed  in  moisture,  and  the  epidermis  of  the 
parts  being-  naturally  thin,  the  fung-us  is  enabled  to  root  itself 
in  that  part.     But  it  may  last  there  for  years  without  any 
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other  part  of  the  body  becoming-  affected,  although  it  is  incon- 
ceivable that  in  washing  and  other  ways,  spores  are  not  car- 
ried indifferently  to  other  parts  of  the  surface.  It  is  also  cer- 
tain that  adults  maj''  in  many  cases  handle  children  affected 
with  ringworm  without  themselves  becoming-  attacked  by  the 
disease,  although  it  is  beyond  doubt  that  their  hands,  and 
probably  other  parts  of  their  persons,  may  come  in  contact 
with  spores.  But  if  the  skin  of  some  persons  is  not  at  all 
liable  to  be  affected  by  ring-worm,  and  if  some  parts  of  the 
skin  of  affected  persons  seem  to  be  proof  against  it,  we  are  led 
to  consider  whether,  in  a  perfectly  healthy  condition  of  the 
skin,  ringworm  can  develop  at  all.  It  has,  as  every  student 
of  the  literature  of  the  subject  well  knows,  been  stated  that 
sickly,  scrofulous,  and  delicate  children  are  more  liable  to  the 
disease  than  others.  This  is  a  matter  which  experience  alone 
can  decide.  My  own  experience  leads  me  to  believe  that,  while 
delicate  children  are  as  liable  to  the  disease  as  others,  3' et  per- 
fectly healthy  children  with  excellent  constitutions  are  equally 
liable  to  it.  The  thin  delicate  epidermis  of  childhood  seems 
to  afford  a  natural  soil  for  the  fungus.  Mj'  conviction  is 
strong  that  children  under  the  ag-e  of  puberty,  particularly 
those  under  the  age  of  eight  or  nine,  are  all  of  them  capable  of 
developing  ringworm  if  brought  into  contact  with  the  fungus. 
At  the  same  time  there  is  no  doubt  that  the  rate  at  which  the 
disease  spreads  varies  much  in  different  children.  In  some 
exceptional  cases  of  young-  children  a  large  part  of  the  head 
may  become  affected  with  g-reat  rapidity;  while  in  others  the 
disease  will  be  found  limited  to  a  few  places,  even  if  it  has 
lasted  some  time.  It  is  quite  evident  that  the  scalp  of  some 
children  forms  a  more  suitable  nidus  for  the  disease  than  that 
of  others. 

It  is  also  very  probable  that  while  the  fungus  can  attack 
and  develop  in  the  beard  of  some  men,  causing-  the  disease 
known  as  parasitic  sycosis,  in  that  of  most  men  it  is  probably 
incapable  of  taking  root.  The  great  frequency  of  ringworm 
of  the  scalp  in  London,  and  the  great  rarity  of  parasitic  syco- 
sis there,  seem  to  me  to  show  that  in  most  men  the  hairs  of 
the  beard  are  proof  ag-ainst  Trichophj^ton  tonsurans. 

But  although  the  susceptibility  in  individuals  varies,  there 
is  no  reason  to  conclude  that  it  depends  on  a  feeble  or  sickly 
state  of  the  skin.     The  requisite  conditions  are,  there  is  reason 
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to  believe,  in  no  sense  pathological.  They  probabl3^  consist  in 
certain  anatomical  peculiarities  of  the  epidermis  which  enable 
the  spore  to  come  within  reach  of  the  nutritive  juices  on -which 
it  lives,  and  in  the  moisture  which  probably  in  the  first  in- 
stance favors  its  attachment,  and  possibly  acts  on  the  cellulose 
envelope  of  the  spore. 

The  conditions  of  development  are  found  in  the  highest 
degree  in  the  skin  of  3^oung  animals  as  well  as  of  children. 
Calves  are  more  liable  to  be  affected  than  cows,  and  young" 
horses  than  old  ones.  Young  horses  bought  in  France  for  the 
cavalry  are,  I  understand,  frequently  found  affected,  particu- 
larly those  which  come  from  certain  districts.  It  would  seem 
that  as  there  are  cities  in  which  ringworm  is  unusually  preva- 
lent among  children,  so  there  are  districts  in  which  it  is  un- 
usually prevalent  among  young"  horses.  In  both  cases  the 
unusual  frequency  is  doubtless  due  to  facilities  for  infection. 
There  is  no  more  reason  to  believe  that  a  special  delicacy  exists 
among  children  who  have  the  disease,  than  among  the  young 
horses  or  calves  among  which  it  prevails  sometimes  almost 
epidemically. 

The  common  idea  that  ringworm  is  associated  with  want 
of  personal  cleanliness  is  a  mistaken  one.  Dirt  affords  no 
pabulum  for  the  growth  of  Trichophyton,  and  as  a  matter  of 
fact  many  cases  which  I  see  come  from  families  in  which  the 
strictest  cleanliness  and  care  are  practised.  Whether  the  fre- 
quent scrubbing  of  the  head  of  a  closely  cropped  boy  with  soap 
and  water  would  prevent  the  fixing  of  the  spores  in  the  soil 
may  be  a  moot  question.  But  the  ordinary  washing  of  the 
head  in  boys  and  girls,  with  hair  of  the  ordinary  length,  seems 
to  exercise  neither  a  curative  nor  a  preventive  action. 

As  regards  the  proportion  among  the  sexes,  it  has  been 
stated  that  the  disease  is  more  frequent  among  bo^^s  than 
girls.  Considering  the  habits  of  boys  this  is  likely  to  be  the 
case.  But  apart  from  schools,  among  the  easy  classes,  I  find 
the  disease,  so  far  as  my  own  experience  goes,  sufRcientlj^  fre- 
quent in  girls  to  show  that  sex  has  no  influence  on  the  soil. 

Rank  in  life  has  no  influence  on  the  frequency  of  the  dis- 
ease, except  that  among  the  very  poor  indifference  is  shown 
regarding  precautionary  measures. 
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Pathology. 

The  patholog"3"  of  ringworm  is  that  of  a  specific  inflamma- 
tion; its  special  characters  depending-  on  the  effects  produced 
on  the  blood-vessels  of  the  cutis  b^^  the  g-rowth  of  Trichophy- 
ton in  the  horn^^  layers  of  the  epidermis  and  root-sheaths  of 
the  hairs. 

The  various  chronic  inflammatory  affections  of  the  skin 
owe  their  peculiar  manifestations  to  the  fact  that  the  cause  of 
each  of  them  exercises  its  injurious  influence  on  the  vascular 
structures  in  a  more  or  less  uniform  and  si)eciflc  way.  They 
have  all  of  them  certain  features  in  common,  and  each  of 
them  special  features  which  are  characteristic.  The  features 
which  ring"worm  has  in  common  with  other  chronic  inflainma- 
tory  affections  are  alterations  of  color  produced  bj' congestion, 
alterations  in  sensation  produced  by  the  influence  of  effusion 
on  the  nerves  (and  possibly  the  direct  influence  on  the  nerves 
of  foreig-n  substances  produced  by  the  fungus),  alterations  in 
size  caused  bj^  dilated  vessels,  and  the  usual  deposits  which 
accompany  inflammatory  congestion.  Of  the  four  classic 
symptoms  of  inflammation  we  have  thus  the  rubor,  dolor,  and 
tumor  more  or  less  clearly  represented. 

In  common  also  with  the  other  chronic  inflammatory  skin 
affections,  we  have  certain  products  of  inflammation.  There 
is  a  morbid  desquamation  of  the  epidermis;  either  simple  des- 
quamation in  the  form  of  drj^  scales,  or  the  scales  are  agglu- 
tinated by  serous  or  purulent  discharge,  and  crusts  and  scabs 
are  formed. 

Of  the  special  features  of  the  inflammation  caused  by  Tri- 
chophyton are  to  be  adduced  the  peculiarities  of  its  localiza- 
tion, wiiich  is  non-symmetrical,  and  the  fact  that  it  affects  by 
preference  certain  parts  of  the  body.  The  eruption  is  as  a 
rule  distinctly  marginated,  and  remains  superficial  except  in 
very  rare  instances,  leading-  to  nothing  approaching  to  per- 
manent destruction  even  of  the  most  superficial  elements  of 
the  skin.  As  a  rule,  even  after  it  has  lasted  a  long  time,  it 
leaves  no  permanent  trace.  In  brief,  the  poison  by  which  this 
inflammation  is  caused  is  sufficiently  powerful  to  lead  to  effu- 
sion from  the  blood-vessels  with  its  usual  results,  but  not  to 
cause  permanent  destruction  of  the  mucous  layer  of  the  epi- 
dermis or  connective  tissues  of  the  cutis. 
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The  histological  changes  which  accompany  this  inflamma- 
tion will  be  fully  dealt  with  in  treating-  of  ringworm  of  the 
scalp. 

Although  the  growth  of  Trichophyton  always  runs  through 
the  same  stages  on  whatever  part  of  the  body  it  has  taken 
root,  and  although  the  pathological  changes  to  which  it  gives 
rise  are  always  essentially  the  same  in  their  nature,  yet  the 
clinical  appearances  which  it  causes,  and  the  management  of 
the  disease,  vary  according  to  the  region  which  is  infected.  It 
is  thus  we  have  the  several  varieties  of  ringworm  known  as 
ringworm  of  the  head,  of  the  body,  of  the  nails,  of  the  beard, 
and  tropical  ringworm,  chieflj"  affecting  the  inguinal  region. 
It  is  necessary,  therefore,  to  treat  of  ringworm  of  the  several 
regions  separatelj^ ;  and  as  first  in  order  of  importance  I  shall 
begin  with  ringworm  of  the  scalp. 


CHAPTEE  III. 

RINGWORM   OF  THE  SCALP. 

Ringworm  of  the  scalp  is  so  rare  in  adults  that  it  maj'  be 
correctly  stated  to  be  exclusively  a  disease  of  children.  Lailler 
and  Hardy  have  stated  that  they  have  never  seen  a  case  in 
adults.  It  does,  however,  occur.  I  have  myself  seen  two 
cases,  one  of  them  being-  that  of  a  woman,  who  had  a  patch 
about  the  size  of  a  shilling'  in  the  centre  of  the  head,  half-way 
between  the  forehead  and  the  vertex.  She  contracted  the  dis- 
ease evidently  from  her  children,  who  suffered  from  it.  But 
there  is  no  doubt  of  its  ver}^  great  rarity  in  adults.  This  is  a 
fact  which  it  is  important  to  bear  in  mind.  Some  years  ag"o  a 
lady  canae  from  a  distance  to  consult  me  about  an  imagined 
ringworm  of  the  head.  For  six  months  extraordinary  precau- 
tions had  been  taken  in  the  household  to  prevent  her  g-iving- 
ringworm  to  her  children,  precautions  that  led  to  the  very 
great  inconvenience,  if  not  distress,  of  all  the  members  of  her 
family.  What  she  was  really  suffering  from  was  a  circum- 
scribed patch  of  eczema,  originally  produced  bj^  an  irritating 
hair-wash;  and  the  disease  yielded  in  a  few  weeks  to  appro- 
priate remedies. 

Method  of  Examining  the  Head. — In  examining  the  head 
of  a  child  who  is  suspected  to  have  ringworm,  two  thing's  are 
requisite:  good  light  and  a  lens.  The  shorter  the  hair  the 
easier  the  examination.  In  the  case  of  a  boy  it  is  convenient 
to  pass  the  hand  close  to  the  scalp  and  move  it  slowly  against 
the  hair  in  the  direction  contrary  to  that  in  which  it  lies.  By 
this  means  it  is  possible  to  bring  into  clear  view  successively 
every  part  of  the  scalp.  In  the  case  of  a  girl  with  long"  hair 
this  somewhat  rapid  method  is  not  practicable,  and  it  is  nec- 
essarj'  to  use  both  hands  and  open  out  the  hair  in  successive 
gaps,  the  procedure  requiring  considerable  time  and  patience. 

As  regards  the  choice  of  a  lens,  any  ordinary  hand-lens,  or 
one  similar  to  that  used  b}'  watchmakers,  does  very  well.     The 
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macrnifying  power  desirable  is  from  two  to  three  diameters. 
A  person  with  acute  vision  may  dispense  with  a  lens,  but  it  is 
certainly  an  advantage.  The  patient  should  be  placed  in  such 
a  position  that  a  good  light  will  fall  directly  upon  the  j)art 
examined. 

Progress. — An  attack  of  ringworm  of  the  head  is  rarely 
observed  from  the  beginning,  some  days  at  least  having 
elapsed  before  the  attention  of  parents  or  nurses  is  called  to 
the  appearances  which  lead  to  its  being  suspected. 

Sometimes  the  attention  is  excited  b^^  the  head  being  itchj'. 
The  child  is  observed  to  scratch,  and  when  it  is  examined,  part 
of  the  skin  is  found  to  differ  in  appearance  from  the  rest.  This 
itching,  which  is  probably  always  present,  may  be  so  slight  as 
not  to  attract  attention;  and  the  first  suspicion  of  something 
being  wrong  is  due  to  the  nurse  or  the  hair-cutter  observing 
that  parts  of  the  head  are  bald  or  scurf3'. 

When  the  child  is  brought  for  examination,  it  is  found  that 
one  or  more  parts  of  the  scalp  have  undergone  certain  changes 
which  affect  both  the  surface  of  the  skin  and  the  hairs. 

Most  usually,  if  the  disease  has  been  detected  earl3',  one  or 
more  patches,  varying  in  size  from  a  split-pea  to  a  shilling, 
rather  discolored  and  more  or  less  covered  with  scurf  are 
found.  They  are  of  a  faint  brownish  color  or  of  a  brownish 
red,  or  the  color  may  be  onl^^  very  slightly  changed. 

They  are,  as  a  rule,  slightl^^  raised  above  the  level  of  the 
surrounding  skin,  and  have  a  somewhat  dirty  scaly  appear- 
ance. Sometimes,  when  very  little  change  in  color  is  to  be 
observed  the  patch  is  conspicuous  chiefl}^  by  being  scaly. 
These  appearances  are  due  to  congestion  of  the  skin  caused  by 
the  parasite. 

The  most  constant  symptom  is  desquamation  or  scaling. 
The  patch  is  usuall}'-  circumscribed,  and  a  scaly  circumscribed 
patch  on  the  head  of  a  child  must  always  be  viewed  with 
grave  suspicion.  Certain  appearances,  due  to  changes  in  the 
hairs  convert  the  suspicion  into  a  certainty,  and  the  first  thing 
we  do  when  a  child  with  such  a  patch  or  patches  is  brought 
before  us,  is  to  examine  carefully  the  condition  of  the  hairs. 
To  understand  hoAv  the  various  appearances  of  the  hairs  are 
produced,  it  is  necessary  to  premise  certain  facts  regarding 
tlie  relation  of  the  fungus  to  the  hair-shaft.  The  fungus  en- 
ters the  hair-shaft  near  the  hair-root  well  under  the  surface 
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of  the  skin,  and  grows  upward  into  the  shaft,  and  at  the  same 
time  with  g-reat  kixuriance  between  the  sheaths  of  the  hair 
and  the  shaft. 

The  consequence  of  the  g-rowth  of  the  fungus  in  the  hair 
folhcle  is  the  production  of  epidermic  debris  around  the  hair- 
shaft,  which  again  leads  to  a  projection  of  the  epidermis  up- 
ward around  the  hair.     The  hair  is  seen  to  be  surrounded,  at 


Fig.  10.— Scheme  Illustrating  the  Author's  Views  Regarding  the  Invasion  of  the  Hair-shaft 
by  Trichophyton,  a.  Horny  layer  of  epidermis;  6,  line  of  growth  of  the  fungus;  c,  rete  muco- 
sum;  d,  hair-shaft;  e,  the  point  where  the  fungus  enters  the  hair-shaft;  /,  the  hair  papilla. 


its  exit  from  the  scalp,  with  a  dull,  gra^',  lustreless  sheath. 
The  projecting  cone  out  of  which  it  seems  to  g-row  causes  an 
appearance  of  shag-reen  or  g-oose-skin.  This  is  the  first  dis- 
tinctive sign  of  the  hair  being-  affected  with  Trichophyton,  and 
of  the  disease  being*  ring-worm. 

But  the  growth  of  the  fungus  inside  the  shaft  of  the  hair 
leads  to  further  and  even  more  distinctive  appearances.     The 
closely  cemented  epithelial  cells,  out  of  which  the  hair  is  built 
12—49 
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up,  are  dissociated  by  the  masses  of  gTowing-  fuiig-us.  The 
liair,  consequently,  becomes  thicker,  fatter,  and  loses  its  elas- 
ticity. When  bent  under  the  finger  it  does  not  spring  back 
again  into  its  normal  position,  thus  contrasting-  in  a  very 
marked  manner  with  the  other  healthy  hairs  by  which  it  is 
surrounded. 

The  affected  hairs  become  bent,  twisted,  and  no  longer  lie 
in  a  parallel  direction  to  that  of  the  health}^  hairs  of  the  part 
of  the  head.  Thej^  have  been  compared  appropriately  to  the 
stalks  of  corn  beaten  down  by  winds  and  rain ;  the  stem  being 
broken  \A\ey  no  longer  regain  their  former  position. 

As  the  fungus  grows  the  hair  breaks  off  entirely,  the  outer 
part  disappears  and  is  carried  away  b^'-  the  comb  or  brush  to 
other  parts  of  the  head,  where  it  deposits  some  of  the  spores 
by  which  it  is  loaded,  and  new  foci  of  the  disease  are  started. 
The  hair  does  not  break  off  quite  on  a  level  with  the  skin,  a 
stump  usually  of  about  jV  to  \  of  an  inch  being  left. 

The  same  physical  qualities  which  characterized  the  hair 
before  it  broke  are  retained  by  the  stump.  After  all  the  hairs 
in  and  around  the  patch  are  closely  cut,  the  stumps  of  the 
diseased  hairs  are  found  to  differ  from  other  short  hairs  which 
may  be  of  the  same  leng'th.  They  point  in  various  directions, 
are  thick  and  distorted,  and  have  a  lustreless  appearance. 
These  stumps  form  the  most  characteristic  sign  of  the  disease, 
and  the  relations  of  the  stump  to  the  uninfected  hairs  give 
rise  to  varieties  of  ringworm  which  have  been  divided  some- 
what arbitrarily  into  classes,  but  which  pass  indefinitely  into 
each  other . 

A  patch  of  ringworm  inay  present  a  well-margin ated  ap- 
pearance; all  the  hairs  within  the  margin  having  broken  and 
nothing  being"  left  but  short  stumps  growing*  out  of  minute, 
slightly  elevated  cones  of  epidermis.  If  left  to  itself  the  size 
of  this  patch  gradually  increases.  This  form  is  the  tj^pical 
tinea  tonsurans;  and,  except  in  size  and  position  (sometimes 
even  in  these  respects),  simulates  with  great  closeness  the 
priest's  tonsure.  The  scaly,  bald  patch,  the  surface  of  which 
is  studded  with  irregular  stumps  of  hairs,  presents  a  distinc- 
tive appearance  which  is  hardly  mistakable  by  those  who  have 
seen  it  once.  It  is  well  recognized  by  women  of  the  poorer 
classes  in  our  large  cities,  certainly  in  London. 

But  the  tonsure  ]nav  not  be  clean.     It  is  certain  that  of 
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the  hairs  of  the  scalp  of  the  same  individual  all  are  not  equally 
readily  affected  \i\  Trichophyton  tonsurans.  Consequently 
we  have  areas  containing-  a  certain  proportion  of  stumps,  and 
a  certain  number  of  long-,  unaffected  hairs.  We  have  thus 
patches  in  which  the  hair  is  thin,  with  characteristic  stumps 


OQ/og)o|oro;Qio(( 


Fig.  11.— a  Hair  Treated  with  Strong  Potash  solution,  by  which  it  has  been  Burst.  A 
solitary  mycelium  is  seen  occupying  the  centre  of  the  hair.  By  an  accident  of  the  prepara- 
tion part  of  the  mycelium  had  fallen  out  of  the  cavity  in  the  hair  and  floated  in  the  solution, 
a,  The  hair;  6,  central  cavity  in  the  hair  exposed  by  the  potash  solution;  c,  mycelium  con- 
taining spores. 

distributed  in  smaller  or  greater  numbers  between  the  hairs. 
But  even  in  this  case  the  hairs  which  at  first  withstood  the 
disease  in  most  cases  gradually  succumb.  The  number  of  un- 
affected hairs  becomes  steadily  fewer,  and  the  number  of 
stumps  larger,  until,  eventually,  we  have  the  tonsure  com- 
plete. 
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The  distribution  of  the  fungous  among-  the  hairs  may  follow 
a  still  more  irregular  course.  In  addition  to  one  or  several 
more  or  less  complete  tonsures  we  may  have  a  number  of 
isolated  stumps  scattered  among  the  healthy  hairs ;  only  ob- 
served by  being"  carefully  looked  for,  and  very  apt  to  escape 
the  attention  of  the  patient's  friends.  It  is  never  safe  to  ac- 
cept the  statement  of  parents  and  nurses  regarding-  the  extent 
of  the  disease.  Their  attention  is  confined,  as  a  rule,  to  the 
one  or  more  defined  patches;  and  they  are  in  complete  ignor- 
ance of  the  existence  of  discrete,  isolated,  diseased  stumps. 

It  is  in  this  form  of  ringworm,  characterized  by  solitary 
stumps,  that  the  diagnosis  presents  difficulty  and  requires  a 
trained  eye.  Boys  affected  with  it  are  sent  back  again  and 
again  by  the  medical  officers  of  schools  after  their  parents, 
and  sometimes  their  medical  attendants,  have  considered  the 
disease  cured.  In  this  form  ag-ain  the  characteristic  sign  is 
the  stump. 

Turning  our  attention  from  the  hairs  back  to  the  scalp,  we 
find  again  considerable  differences  in  its  behavior,  and  these 
differences  have  been  and  may  be  taken  as  a  basis  for  estab- 
lishing an  indefinite  number  of  varieties  of  the  disease. 

I  have  already  stated  that  the  characteristic  reddish-brown 
color  of  the  patches  ma^^  be  scarcel}^  perceptible  or  even  ab- 
sent. The  color  of  the  ring-worm-patch  may  be  a  bluish-gray, 
this  effect  being-  produced  by  the  accumulation  of  epidermic 
debris,  or  it  may  not  differ  at  all  from  the  color  of  the  sur- 
rounding- skin.  No  visible  sign  of  cong-estion  may  be  present. 
Again,  as  reg-ards  scaliness  and  desquamation,  the  signs  maj^ 
be  reduced  to  a  minimum :  the  epidermic  scales  may  be  pro- 
duced so  slig-htl}^  in  excess  as  not  to  strike  the  e3^e.  But  this 
sign  is  never  entirely  absent  around  the  stumps  where  partially 
detached  epidermic  scales  may  usually  be  seen. 

The  changes  of  color  produced  by  lesions  of  a  more  pro- 
nounced character  than  desquamation,  by  the  formation, 
namely,  of  papules  or  pustules,  need  not  be  separately  de- 
scribed. 

So  far  we  have  limited  ourselves  to  the  appearances  pro- 
duced by  desquamation,  the  most  common  accompaniment  of 
disease  of  the  hairs.  In  other  cases  the  symptoms  are  of  a 
more  pronounced  type.  The  inflammation  of  the  hair-follicle 
produced  by  the  parasite  may  be  so  acute  that  an  inflamma- 
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tory  papule  is  formed  around  the  base  of  each  affected  han\ 
This  papule,  which  is  red  and  projecting,  may  not  advance  to 
a  further  stage,  althoug-h  usually  it  is  only  transitional  to 
that  of  a  vesicle  and  pustule. 

A  minute  pustule  may  be  found  around  the  base  of  each 
hair.  In  some  rare  cases  the  entrance  of  Trichophyton  into 
a  hair-follicle  leads  at  once  to  suppuration,  one  or  more  affected 
hairs  are  cast  off  with  the  pus,  the  hair  follicle  is  destroyed, 
and  a  small  bald  patch  remains.    The  disease  is  cured. 

There  are  other  cases  in  which  the  lesions  can  hardl^^  be 
termed  either  papule,  vesicle,  or  pustule.  We  may  find  a  series 
of  raised  inflammatory  patches  covered  with  scabs,  which, 
when  thej^  are  removed,  lay  bare  an  oozing*  surface.  These 
patches  are  scattered  discretely  over  the  head,  the  lesion 
somewhat  resembling-  that  of  a  boil.  But  the  appearance  is 
not  exactlj^  that  of  a  boil.  The  inflamed  area  is  irreg-ular,  is 
never  quite  circular,  is  usually  flattened  at  the  top,  and  scabs 
more  than  a  boil  does. 

This  form  is  likely  to  be  confounded  with  simple  eczema, 
more  particularly  as  there  are  usually"  not  many  diseased 
hairs.  It  is  apt  to  be  chronic,  as  the  inflammation  is  not  suf- 
ficiently acute  to  lead  to  the  destruction  of  the  hair  and  a 
spontaneous  cure. 

It  is  evident  that  an  almost  unlimited  variety  of  clinical 
pictures  maj^  be  drawn  of  the  appearances  produced  by  these 
varying-  conditions  of  the  affected  skin  and  the  diseased  hairs, 
but  in  practice  the  various  types  which  might  be  described 
from  the  extreme  cases  are  practically  found  so  to  run  into 
each  other  that  it  is  very  doubtful  whether  it  is  useful  to 
make  distinctions  which  must  always  be  more  or  less  arbi- 
trary. 

Nor  is  there  any  well-defined  limit  as  reg-ards  time.  A 
ringworm  which  has  lasted  a  fortnight,  and  which  is  spread- 
ing rapidly,  might  well  be  termed  acute,  and  a  ringworm 
Avhich  has  lasted  two  years  and  is  not  spreading  may,  with 
perfect  accuracy,  be  termed  chronic.  But  that  after  all  maj' 
not  express  more  than  that  the  one  case  has  lasted  a  short 
time,  and  the  other  a  long  time.  A  ringworm  that  has  lasted 
three  months  is  often  indistinguishable  in  appearance  from 
one  that  has  lasted  three  years.  It  is  quite  permissible  to 
speak  of  chronic  and  acute  ringworm;   but  as  the  sjnnptoms 
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and  pathological  conditions  are  essentiall3^  the  same  in  both 
cases,  for  practical  purposes  chronic  and  acute  ringworm  need 
not  be  placed  in  separate  categories. 

Special  attention  must,  however,  be  directed  to  the  variety 
of  ringworm  in  which,  from  the  resistance  on  the  part  of  many 
of  the  hairs  to  the  development  of  the  fungus,  we  have,  instead 
of  well-defined  patches,  numbers  of  isolated  stumps  scattered 
over  the  head.  Very  often  this  condition  is  associated  with 
one  more  or  less  well-defined  patch  on  one  part  of  the  head, 
often  on  the  vertex.  As  the  source  of  infection  in  many  such 
cases  has  been  long  in  operation,  and  as  these  isolated  hairs 
have  not  become  the  centre  of  new  tonsures,  we  are  bound  to 
assume  that  for  a  time,  at  least,  a  large  proportion  of  hairs  in 
the  head  of  the  individual  are  not  susceptible  to  infection. 
What  this  condition  of  non- susceptibility  is  can  only  be  mat- 
ter of  conjecture. 

We  know  that  the  hairs  of  the  scalp  pf  the  adult  are  not 
susceptible  of  ringworm,  and  it  is  possible,  even  probable,  that 
in  the  cases  we  are  describing  a  great  majority  of  the  hairs 
have  undergone  the  change,  whatever  it  may  be,  which  en- 
ables the  hairs  after  puberty  to  withstand  Trichophyton. 
These  cases  are  in  many  senses  important.  Thej^  are  exceed- 
ingly obstinate  as  regards  treatment;  possibly  the  A-ery  con- 
dition which  enables  some  of  the  hairs  to  resist  the  fungus, 
renders  treatment  more  futile  in  the  hairs  which  have  become 
affected.  They  are  further  important  because  they  are  apt  to 
be  overlooked,  and  so  long  as  they  exist  the  patient  is  not  safe 
against  fresh  and  further  extension  of  the  disease,  and  he  is  a 
perennial  source  of  infection  to  other  children.  I  have  known 
boys  in  which  this  form  existed  go  on  a  long  time  without  any 
extension  whatever  of  the  disease,  a  few  isolated  obstinate 
hairs  remaining  to  defy  treatment  unless  they  were  destroyed 
altogether. 

When  there  is  reason  to  believe  in  the  existence  of  this 
form  of  scattered  or  isolated  ringworm,  the  patient's  hair 
should  be  closely  cut,  being  kept  not  longer  than  from  one- 
fourth  to  one-third  of  an  inch,  and  the  stumps  carefully  sought 
for  in  a  good  light  by  passing  the  forefinger  of  the  left  hand 
slowly  against  the  hair,  w^hile  the  scalp  is  carefully  examined 
with  tho  assistance  of  a  lens,  which  is  held  in  the  right  hand. 
When  the  stump  is  detected  its  position  should  be  marked 
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with  an  aniline  pencil,  a  drop  of  ink,  or  a  minute  drop  of  solu- 
tion of  nitrate  of  silver,  so  as  to  mark  its  position;  otherwise 
it  may  be  impossible  to  find  it  again.  The  examination  of 
such  a  head  requires  much  time  and  patience;  and  parents 
and  nurses  of  sufficient  intelligence  and  good-will  for  this  pur- 
pose are  not  the  rule.  It  will  be  observed  that  in  this  form 
also  the  only  criterion  is  the  existence  of  the  stump.  No 
broken  hair,  no  certainty  of  ringworm. 

Occasionally  the  detection  of  the  stump  is  rendered  un- 
usually difficult  by  the  fact  of  its  having  broken  at  the  level 
of  the  follicle.  In  this  case  instead  of  a  projecting  stump,  a 
minute  black  plug-  takes  the  place  of  the  hair.  Such  a  black 
plug  is  in  itself  very  suspicious,  and  should  be  watched.  As 
the  hair  does  not  cease  to  grow,  in  a  few  days  the  black  point 
will  have  developed  into  a  minute  stump. 

The  appearances  caused  by  ringworm  of  the  head  are,  as  a 
rule,  the  more  striking  the  darker  the  hair  of  the  individual. 
When  the  hair  is  fine  and  fair  the  general  appearance  catches 
the  eye  less  readily,  and  the  individual  stumps  are  much  more 
difficult  to  observe. 

Although  a  patch  of  ringworm  is  usually  more  or  less  cir- 
cular it  is  not  always  so ;  it  may  be  elongated  or  oval,  or,  while 
retaining  these  forms  as  a  whole,  the  borders  may  be  more  or 
less  irregular.  The  latter  condition  is  present  in  all  degrees 
in  different  cases  until  we  come  to  patches  which  are  not  cir- 
cumscribed at  all,  the  complete,  or  almost  complete,  baldness 
in  the  centre  of  the  patch  becoming  less  and  less  marked  as 
we  pass  from  the  centre. 

The  coalescence  of  two  or  more  patches  sometimes  leads  to 
a  gyrate  form. 

The  rapidity  with  which  the  disease  progresses  varies  very 
greatly.  In  some  children  it  runs  a  rapid  course,  large  bald 
patches  being  formed  within  a  few  weeks.  In  v^er}-  young 
children  the  progress  is  even  quicker.  In  a  child  between  two 
and  three  years  old  with  fair  hair  I  have  observed  the  disease 
sweep  over  the  entire  scalp  with  great  rapidity.  But  these 
cases  are  exceptional,  usually  weeks  elapse  before  the  patches 
acquire  much  size.  Accurate  data  regarding  the  time  re- 
quired, in  an  average  number  of  cases,  for  the  disease  to 
spread  over  a  large  part  of  the  head  are  not  easily  obtained, 
because  treatment,  however  ineffectual  it  may  often   be  in 
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quickly  curing"  the  disease,  is  at  least  to  be  credited  with  the 
speedy  arrest  of  its  extension. 

The  differences  in  the  rapidity  with  which  the  head  is  in- 
vaded in  different  children  are  not  caused  by  any  var;N'ing' 
virulence  of  the  fungus,  but  depend  exclusively  on  the  fact 
that  the  head  of  one  child  forms  a  more  favorable  soil  than 
the  head  of  another,  and  it  is  almost  certainly  the  case  that 
one  part  of  the  head  of  the  same  child  favors  development 
more  than  another  part. 

Differential  Diagnosis. — Although  with  care  the  diag-no- 
sis  of  ring-worm  of  the  scalp  is  always,  or  nearly'  alwaj^s,  to  be 
made  without  the  use  of  the  microscope,  yet  there  are  certain 
diseases  from  which  there  may  be  some  difficulty  in  distin- 
g-uishing-  it.  The  superficial  inflammation  of  the  scalp  caused 
by  Trichoplwton  may  be  considered  an  artificial  eczema,  and 
the  question  may  arise  when  the  patient  is  brought  for  exam- 
ination as  to  whether  we  have  to  deal  with  ringworm  or  with 
simple  eczema.  As  a  rule  the  diagnosis  is  not  difficult,  but 
there  are  cases  in  which  we  are  g-lad  to  confirm  our  opinion 
by  microscopical  examination  of  the  hairs.  Simple  eczema  of 
the  head  is,  however,  attended  with  much  greater  itching" 
than  is  the  case  with  ringworm,  and  in  young-  children  is  usu- 
ally spread  over  a  larg-e  surface  and  not  limited  to  defined 
patches,  and  notwithstanding-  that  a  considerable  portion  of 
the  head  may  be  covered  with  crusts  and  exude  serum  abun- 
dantly, the  broken  hairs  distinctive  of  ringworm  are  not  fond. 
It  has  been  stated  as  a  diagnostic  sign  that  while  the  hairs 
in  ring-worm  come  out  easily  they  are  firm  in  eczema.  This 
is  by  no  means  alvva^'s  the  case.  In  any  inflammation  of  the 
scalp  which  penetrates  sufficiently  deeply  the  hairs  may  be- 
come somewhat  loose,  and  I  have  in  cases  of  eczema  capitis 
extracted  hairs  from  an  infiltrated  and  oozing  surface  which 
came  out  with  very  little  traction. 

There  are  cases  which  present  unusual  difficulty.  I  have 
under  my  care  at  the  present  time  a  boy  who  had  extensive 
ringworm  of  the  scalp  which  yielded  to  treatment,  with  the 
exception  of  one  small  patch  about  the  size  of  a  threepenny 
piece  on  the  vertex.  This  patch  contains  a  few  obstinate 
stumps  which  have  been  rebellious  to  all  ordinary  remedies. 
One  day  the  boy  was  brought  to  me  presenting  a  great  num- 
ber of  isolated  patches  over  his  head  varying-  in  size  from  a 
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split  pea  to  a  shilling",  but  the  patches  were  not  round,  and 
had  no  uniform  shape.  They  were  covered  with  thick  crusts, 
and  when  the  crusts  were  removed  the  base  on  which  they 
rested  was  found  to  be  swollen,  red,  and  oozing-  a  clear  serum. 
It  was  impossible  to  shut  out  the  suggestion  that  infection 
had  been  carried  from  the  old  obstinate  patch  to  other  parts 
of  the  head,  and  that  we  had  to  deal  with  an  outbreak  of 
acute  pustular  ringworm.  But  there  were  no  broken  hairs 
and  no  stumps,  although  the  hairs  came  out  easily.  There 
were  a  few  pustules  on  the  face,  and  within  a  few  days  his 
face  and  ears  presented  the  appearance  of  an  ordinary  impetig-- 
inous  eczema.  The  microscope  showed  that  the  patches  were 
not  of  the  nature  of  ring-worm,  and  the  result  of  treatment 
showed  that  we  had  to  deal  with  a  case  of  simple  eczema. 

Another  form  of  artificial  eczema  is  liable  to  be  confounded 
with  ringworm  of  the  head,  nameh",  that  which  is  caused  \iY 
pediculi.  Pediculosis  capitis  occurs  more  especially  on  the 
occipital  region.  The  symptoms  are  so  far  acute  that  an  ooz- 
ing- crusted  eczema  occurs  in  a  great  manj^  detached  points. 
The  inflamed  patches  are  found  most  plentiful  toward  the 
nape,  on  which  there  are  g-eneralh^  signs  of  scratching,  ^he 
appearance  is  characteristic  enough  to  be  unmistakable  by 
those  who  are  familiar  with  it,  and  the  diagnosis  need  hardly 
depend  on  detecting-  pediculi,  as  in  a  susceptible  child  one  or 
two  are  enough  to  excite  an  extensive  eruption.  The  patches 
are  small  and  bear  the  marks  of  scratching,  and  the  hair  is 
matted  and  moist.  There  is,  of  course,  an  absence  of  stumps, 
and  above  all  the  disease  is  rapidly  cured  by  appropriate 
treatment  with  any  of  the  well-known  applications  which  de- 
stro}^  pediculi. 

Pityriasis  of  the  head  can  hardly  be  mistaken  for  ring-- 
worm.  Is  it  not  an  affection  to  which  children  are  liable,  oc- 
curring- most  frequentl}^  in  young-  adults.  The  surface  of  the 
scalp  is  slig-htly  reddened  and  there  is  an  abundant  formation 
of  fine  branny  scales  which  are  found  mixed  loosely  with  the 
hair.  Although  if  the  disease  persists  it  is  apt  to  lead  to  pre- 
mature baldness,  it  leads  to  no  breaking  of  the  hairs  and  no 
stumps  are  found. 

Seborrhoea  capitis  might  possibly  be  confounded  with  ring-- 
worm.  It  is  an  affection  quite  distinct  from  pityriasis  capitis, 
being  caused  bj^  an  excessive  secretion  of  sebum.     The  hairs 
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are  matted  tog-ether  or  glued  to  the  scalp.  The  scales  and 
crusts  thus  formed  are  usually  far  in  excess  of  those  known  in 
ring-worm.  They  adhere  to  the  skin,  which  is,  however,  not 
the  seat  of  any  acute  inflammation,  and  usually  thej'  form  a 
large  coherent  crust  which  extends  in  a  sheet  over  a  consider- 
able j)art  of  the  head.  Although  this  afi'ection  also  leads  to 
baldness  when  long  persistent,  it  does  so  b3^  a  gradual  oblitera- 
tion of  the  hair-follicles  and  not  by  the  destruction  of  indi- 
vidual hairs.  If  the  greasy  masses  are  first  softenend  with  oil 
and  then  washed  with  soap  and  water,  the  absence  of  ring- 
worm hairs  and  stumps  will  be  apparent. 

Psoriasis  capitis  might  easily  be  mistaken  for  ringworm. 
Psoriasis  occurs  on  the  scalp  in  the  form  of  small  or  large, 
usually  small,  patches,  circumscribed  and  chronic.  The  scales- 
on  the  patch  are  thicker  and  more  coherent  than  is  usually 
the  case  in  ringworm,  and  are  not  glued  together  like  scales- 
in  seborrhoea.  Usually  there  is  a  history  or  the  actual  pres- 
ence of  psoriasis  on  other  parts  of  the  body,  more  particularly 
on  its  common  seats.  Its  presence  on  these  positions  facili- 
tates the  diagnosis.  The  hairs  on  the  scalp  will  be  found  to 
be  growing  unbroken  in  the  patch. 

The  disease,  hoAvever,  with  which  ringworm  of  the  scalp 
is  most  apt  to  be,  and  is  most  frequently,  confounded,  is  alo- 
pecia areata.  As  a  rule  the  diagnosis  between  these  affections 
is  easy.  Sometimes  it  is  difficult,  but  I  believe  that  without 
having  recourse  to  microscopical  examination,  an  accurate 
diagnosis  is  always  possible.  The  most  striking  difference 
between  a  patch  of  ringworm  and  a  patch  of  alopecia  areata 
is  the  absence  of  scales  and  stumps  in  the  latter.  The  bald 
patch  of  alopecia  areata  is  entirely  hairless,  the  skin  being 
white  and  smooth,  and  often  appropriately  likened  to  the  sur- 
face of  a  billiard-ball.  But  the  difficulty  has  arisen  because  it 
has  not  been  recognized  that  these  characteristic  conditions 
are  not  absolute.  In  a  great  number  of  cases  of  alopecia 
areata  very  fine  short  stumps  are  found  on  the  border  of  the 
patch;  and  in  some  cases,  if  carefully  looked  for,  and  if  the 
part  has  not  been  recently  washed,  very  delicate  scales  may 
be  detected.  It  does  not  require  much  practice  to  detect  the 
fine  stumps ;  the  scales  usually  escape  observation.  But  these 
stumps  ought  not  to  be  confounded  with  those  of  ringworm. 
They  are  all  broken  off  on  a  level  with  the  skin,  so  much  so 
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that  it  is  difficult  with  fine  forceps  to  get  sufficient  hold  to 
extract  them.  They  do  not  present  the  irregular  and  unsym- 
metrical  appearance  of  the  stumps  of  ring-worm,  which,  even, 
when  some  of  them  are  very  short,  will  always  in  part  be 
found  to  project  sufficiently  to  show  that  the  hair  is  bent  and 
twisted.  Familiarity  with  the  two  diseases  is  sufficient  to 
prevent  the  stumps  of  the  one  being  confounded  with  those  of 
the  other.  But  even  without  this  famJliarity  the  diagnosis  is 
fortunately  made  easj"  by  the  microscope,  the  stump  of  ring- 
worm being  full  of  spores  of  Trichophyton,  that  of  alopecia 
containing  none. 

On  the  other  hand,  a  patch  of  ringworm  may,  very  rarely, 
simulate  alopecia  areata.  If  the  inflammation  caused  by  Tri- 
chophyton leads  to  suppuration  and  the  destruction  of  the 
follicle,  we  may  have  the  patch  left  white  and  bald ;  but  if  the 
disease  is  active,  the  characteristic  signs  of  ringworm  will  be 
found  on  the  margin  of  the  patch. 

Cases  are  occasionally  described  of  alopecia  and  ringworm 
existing  on  the  head  of  the  same  child  at  the  same  time. 
Tliere  is  no  reason  why  the  two  diseases  should  not  co-exist. 
Where  yingworm  is  very  common,  it  would  be  extraordinary 
if,  from  time  to  time,  a  ringworm  child  did  not,  as  well  as  any 
other  child,  contract  alopecia  areata.  But,  without  throwing 
any  doubt  on  the  fact  of  their  occasional  co-existence,  I  am 
satisfied  from  observation  of  alleged  cases  that  some  of  them 
at  least  are  cases  of  ringworm  in  which  T3aldness  caused  hj 
Trichophj^ton  has  been  mistaken  for  alopecia.  There  is  abso- 
lutel3"  no  connection  between  the  two  diseases. 

Favus  can  hardly  be  mistaken  for  ringworm.  It  should 
certainly  not  be  mistaken  by  any  one  who  had  seen  a  case  or 
who  had  even  seen  a  good  picture  of  one.  And  any  one  at  all 
familiar  with  ringworm  would  at  once,  in  a  case  of  favus,  rec- 
ognize that  he  was  dealing  with  something  different.  The  so- 
called  cups  of  favus  are  perfectly  characteristic.  The  disease 
is  a  comparatively  rare  one,  and  its  fungus  can  be  distin- 
guished by  the  microscope. 

To  resume,  the  criterion  on  which  we  must  always  fall 
back  in  distinguishing  ringworm  of  the  scalp  from  the  other 
diseases  we  have  mentioned  is  the  existence  of  broken  hairs  or 
stumps.  In  no  other  of  these  diseases,  except  favus  and  alo- 
pecia areata,  do  the  hairs  break.     With  favus  a  mistake  is 
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hardly  possible  and  would  be  inexcusable.  With  alopecia 
areata  the  appearance  of  the  stumps  is  characteristic,  and 
where  the  clinical  experience  of  the  observer  is  not  sufficient 
to  establish  a  diagnosis,  the  microscope  will  decide  the  ques- 
tion. 

Although  the  naked-e^^e  appearances  are  thus  sufficient  to 
establish  the  diag'nosis,  we  have,  fortunately,  a  means  of  mak- 
ing the  diagnosis  certain  by  examining  for  the  presence  of 
Trichophyton  in  the  hairs.  The  methods  of  examination  are 
very  simple,  and  very  little  familiarity  with  the  use  of  the 
microscope  is  required  to  enable  any  one  who  chooses  to  be- 
come more  or  less  expert. 

Microscopical  Examination  of  the  Hairs. — Simple  as  the 
examination  of  a  hair  for  ringworm-spores  is,  it  requires  an 
elementary  acquaintance  with  the  use  of  the  microscope  and 
a  certain  familiarity  with  the  appearance  of  Trichophyton. 
No  one  would  like  to  take  the  responsibility  of  pronouncing 
that  a  hair  contained  the  fungus  who  had  never  seen  the  fun- 
gus before.  The  necessary  familiarity  should  be  acquired  by 
every  practitioner,  and  fortunately  this  is  not  difficult  to  ac- 
complish. Stumps  should  be  extracted  from  a  recognized 
patch  of  ringworm,  and  one  or  more  examined. 

The  usual  and  best  mode  of  examination  is  to  place  the 
stump  in  a  drop  of  liquor  potasste,  or  of  an  aqueous  solution  of 
potash,  and  wait  for  a  short  time  before  examining.  The 
effect  of  the  potash  is  to  dissolve  out  fatty  matters,  and  to 
dissociate  the  epithelial  cells  of  the  hair  and  thus  to  bring  the 
fungus  clearly  into  view.  When  time  is  an  object  it  is  well  to 
use  a  strong  solution  of  potash.  For  this  reason  I  generally 
use  a  10  or  20  per  cent  solution,  and  for  ordinary  purposes  I 
find  this  is  a  convenient  strength.  Where  it  is  for  some  rea- 
son desirable  to  preserve  the  hair  as  a  preparation,  a  weak 
solution,  saj^  5  per  cent,  is  best;  where  it  is  desirable  (for  ex- 
ample, in  a  stump  loaded  with  fatty  matters)  to  split  the  hair 
to  pieces  and  lay  bare  the  fungus  as  rapidl3''  and  thoroughly 
as  possible,  20  per  cent  should  be  used.  But  as  a  rule  ordinary 
liquor  potassae  acts  very  well. 

In  some  cases  the  hair  is  so  charged  with  oil-globules  that 
it  is  impossible,  even  after  the  widest  experience,  to  tell 
whether  we  are  looking  at  minute  droplets  of  oil  or  at  spores. 
In  such  cases  it  is  necessary-  to  dissolve  the  oil,  and  ether, 
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chloroform,  and  alcohol  are  recommended  for  the  purpose. 
But  even  in  such  cases  a  strong  solution  of  potash  is  suffi- 
cient if  we  can  afford  to  wait.  If  a  drop  of  20  per-cent  solu- 
tion is  used  we  shall  find  in  half  an  hour  that  the  oil-globules 
have  disappeared,  and  that  the  duller,  less-refractive  spores 
have  come  into  view. 

The  spores  of  Trichophyton  as  observed  in  a  hair  are  not 
alwa3's  equally  round,  when  they  are  closely  packed  in  masses. 
Their  naturally  round  shape  is  somewhat  modified  by  mutual 
compression,  and  they  may  sometimes  be  more  correctly  de- 
scribed as  rounded  with  a  tendency  to  an  oblong-  shape.  They 
are  best  recognized  by  their  fairly  uniform  size,  which  is  con- 
siderably smaller  than  that  of  a  red  blood-corpuscle,  and  by 
the  manner  in  which  they  are  closely  packed  in  the  hair. 

Although  there  are  mycelia  in  the  hair  shaft,  these  are  not 
usuallj^  seen  in  ordinarj'^  examinations,  but  after  a  strong 
solution  of  potash  is  allowed  to  act  for  some  time,  they  are 
brought  into  view.  Indeed,  whenever  we  find  masses  of  spores 
we  know  that  there  are,  or  have  been,  mycelia,  for  it  is  in  the 
mycelium  that  the  spore  is  produced. 

However,  what  is  usually  seen  in  the  ring-worm  hair  or 
stump  is  a  mass  of  spores  in  wiiich  a  tendency  to  linear  ar- 
rangement may  be  observed.  This  is  not  the  appearance  seen 
if  w^e  chance  to  examine  a  hair  which  has  just  been  attacked 
\iY  the  fungus.  In  such  a  hair  we  often  find  the  hair-shaft 
intact  and  entirely  free  from  spores,  but  in  the  root-sheath 
which  is  extracted  with  the  hair  we  find  mycelium  ramifying 
luxuriantly.  In  such  a  hair  the  naked-ej^e  signs  of  ringworm 
have  not  been  developed,  the  hair-shaft  being  sound  and  un- 
broken. 

In  dark-haired  children  (as  in  black  horses),  when  the  hairs 
have  been  long  affected  by  Trichophyton  we  sometimes  find 
on  splitting  the  hairs  with  strong  solution  of  potash  that  the 
mycelium  is  loaded  with  pigment,  and  in  the  horse  particu- 
larly I  have  found  free  spores  the  walls  of  which  were  black 
with  pigment. 

As  an  example  of  this  infection  or  absorption  of  pigment 
by  mycelium  of  Trichoph^'ton,  I  give  an  engraving  of  the  ap- 
pearance found  in  a  ringworm-hair  from  a  dark -haired  girl, 
who  was  the  subject  of  chronic  ringworm.  The  drawing  also 
illustrates  the  existence  of  m3^celium  in  which  spores  have  not 
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yet  formed  in  the  shaft  of  a  hair.  It  further  shows  how 
deeply  in  the  hair  the  fungus  grows.  In  these  instances  we 
have  the  niyceUa  g-rowing  close  to  the  very  limits  of  the  horny 
substance,  stopping  before  they  touch  the  living  cells  of  the 
hair-papilla,  but  near  enough  to  be  favorably  situated  for 


Fig.  12. 


Fig.  1.3. 


Fig.  14. 


Fig.  12.— Appearance  of  a  Hair  Infected  with  Spores  of  Trichophyton.  Examined  in 
solution  of  potash  with  a  magnifying  power  of  about  300  diameters. 

Fig.  13.— A  Hair  Extracted  from  the  Scalp  of  a  Dark-haired  Child.  The  mycelia  (dark 
with  pign^ent)  are  seen  to  be  situated  in  the  deepest  part  of  the  hair,  extending  into  the  bulb, 
a,  The  bulb  of  the  hair. 

Fig.  14. — Five  of  the  Mycelia  shown  in  Fig.  13  highly  magnified.  Septa  are  seen 
dividing  the  protoplasm  of  the  mycelium,  the  protoplasm  containing  pigment  which  has 
penetrated  the  mycelial  sheath.  The  pigment  is  in  the  protoplasm  and  not  in  the  sheath, 
and  is  more  plentiful  in  some  of  the  divisions  than  in  others,  the  septa  apparently  forming 
obstacles  to  its  easy  diffusion. 


absorption  of  the  pigment  with  which  the  root  of  the  hair  is 
richly  supplied. 

Pathology  of  Ringivorm  of  the  Scalp. — Symptoms  so 
marked  as  those  which  have  just  been  described  point  to  a 
special  histolog}'  of  ringworm,  and  a  study  of  the  histological 
changes  necessarily  leads  to  speculation  regarding  the  mech- 
anism by  which  the  growth  of  the  fungus  has  produced 
them. 
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At  the  outset  we  are  met  by  the  question  of  the  exact  ana- 
tomical position  of  the  fungus.  Kiichenmeister  stated  in  1855, 
that  the  parasite  can  only  live  and  increase  in  the  substance 
of  the  hair-shaft  itself  and  in  the  crusts  which  are  found  on 
the  scalp;  and  that  it  is  never  found  between  the  cells  of  the 
epidermis.  Kaposi,  on  the  other  hand,  has  stated  that  the 
fung-us  is  found  between  the  cells  of  the  root- sheath.  In  more 
recent  times  Dr.  Robinson,  of  New  York,  has  stated  that  coni- 
dia  are  found  even  in  the  perifollicular  tissue;  and  in  his 
*''  Manual  of  Dermatology  "  (p.  594)  he  gives  an  engraving,  in 
the  explanation  of  which  he  states  that  spores  and  mycelia 
are  seen  in  the  mucous  laj-er  and  in  the  corium. 

I  am  able  to  confirm  the  statements  of  Kiichenmeister,  and 
am  unable  to  explain  those  of  Dr.  Robinson.  The  subject  was 
carefully  investigated  by  myself  in  the  skin  of  the  horse  in 
1878.  A  great  many  sections  were  examined,  and  in  no  one 
instance  were  the  spores  found  in  the  rete  mucosum  or  in  the 
corium.  They  were  found  invariably  between  the  hair-shaft 
and  the  inner  root-sheath  of  the  hair.  The  spores  were  seen 
so  distinctly  in  these  sections  that  if  they  had  j)assed  into  the 
connective  tissue  or  root-sheaths  they  would  necessarily  have 
been  seen  there. 

Dr.  Frederick  Taj'lor  presented  a  paper  to  the  Royal  Medi- 
cal and  Chirurgical  Society,  in  which  he  came  to  the  same  con- 
clusions for  the  human  subject  as  those  which  I  had  come  to 
regarding  the  skin  of  the  horse.  Dr.  Taylor,  whose  studies 
were  made  on  the  skin  of  a  bo^'-  who  had  long  been  subject  to 
ringworm,  and  who  died  in  Guy's  Hospital  of  disease  of  the 
brain,  had  ample  material  with  which  to  work,  and  w^ould  cer- 
tainly have  seen  the  spores  in  the  rete  mucosum  or  corium  if 
they  had  been  present.  As  in  the  sections  of  the  skin  of  the 
horse,  so  in  Dr.  Taylor's  case,  the  spores  were  found  between 
the  hair-shaft  and  the  internal  root-sheath;  and  in  no  instance 
were  they  found  in  the  living  tissue. 

Dr.  Taylor's  examination  and  my  own,  therefore,  entirely 
bear  out  the  statement  of  Kiichenmeister,  and  I  believe  it  may 
be  accepted  that  Trichophyton  tonsurans  only  lives  among 
epithelial  cells  which  have  more  or  less  undergone  the  horny 
change,  and  that  it  cannot  exist  in  living  tissues. 

Examination  of  sections  from  skin  affected  with  ringworm 
reveals  certain  appearances  which  would  not  be  suspected  by 
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examining"  extracted  hairs.  Within  the  cutis  it  is  found  that 
the  hair-shaft  becomes  bent,  first  at  an  obtuse  and  then  nearly 
at  a  right  ang-le,  and  finally  breaks.  The  lower  end  of  the 
upper  part  of  the  broken  shaft  is  pushed  by  the  projecting" 
straig-ht  lower  part  into  a  semicircular  form,  which  causes  a 


Fig.  15.— Vertical  Section  through  a  Portion  of  the  Skin  of  a  Horse  Affected  by  Tinea 
Tonsurans :  Illustrative  of  the  Position  of  the  Fungus  and  the  Inflammatory  Changes  in 
the  Cutis,  a,  External-root  sheath ;  6,  hair-shaft.  The  small  dots  in  the  clear  space  outr 
side  the  hair-shaft  represent  the  spores,  which  are  lying  on  the  internal  root-sheath;  c, 
connective  tissue  of  the  cutis;  d,  detached  epithelial  cells  lying  in  a  minute  abscess  in  the 
rete  mucosum;  e,  a  minute  abscess  cavity  in  the  rete  mucosum  filled  with  exudation  cells. 
(This  figure,  as  well  as  well  as  Figs.  17  and  18,  are  copied,  by  permission  of  the  Council  of  the 
Royal  Medical  and  Chirurgical  Society,  from  a  paper  by  the  author  "  On  the  Condition  of 
the  Skin  in  Tinea  Tonsurans,"  in  vol.  Ixi.  of  the  Medico-Chirurgical  Transactions.) 


corresponding"  bulging"  of  the  external  root-sheath.  The  ex- 
planation of  this  is  that  when  the  shaft  has  become  disinte- 
g"rated  by  the  multiplication  of  spores  it  bends  under  the  pres- 
sure from  below  of  the  growing"  hair  and  finally  breaks.  The 
fracture  of  the  shaft  frequently  takes  place  at  a  level  with  the 
sebaceous  glands. 
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But  very  striking-  chang-es  take  place  in  the  cutis  and  at  a 
considerable  distance  from  the  position  of  the  fungus.  These 
chang-es  are  characteristic  of  the  inflammatory  process. 
Numbers  of  white  blood-cells  are  found  in  and  around  the 
walls  of  the  blood-vessels,  and  to  a  less  extent  between  the 
bundles  of  connective  tissue.  They  are  also  found,  sometimes 
in  great  numbers,  between  the  cells  of  the  rete  mucosum, 
which  may  become  disintegrated  and  disappear. 

The  horn}'  laj'er  itself  may  also  break  down,  and  in  ex- 
treme cases  the  cutis  is  covered  with  a  purulent  discharge. 
The  superficial  blood-vessels  are  found  distended  with  blood- 
corpuscles,  and  cavities  are  observed  in  the  rete  mucosum 
filled  with  white  blood-cells;  in  other  words,  minute  abscesses 
form  in  the  rete  mucosum. 

These  histological  changes  afford  an  abundant  explanation 
of  the  symptoms  we  have  described  in  the  section  on  the 
progress  of  the  disease.  It  is  clear  that  the  fungus  gives 
rise  to  mflammatory  or  destructive  processes  which  injure  the 
walls  of  the  blood-vessels,  and  lead  to  effusion  sufficient  in 
degree  to  produce  great  changes  in  the  rete  mucosum.  The 
exact  mechanism  by  which  these  chang-es  are  effected  is  not 
evident,  but  we  may  infer  that  as  the  growth  of  the  spores  in 
the  hair-shaft  necessitates  the  decomposition  of  organic  sub- 
stances, some  products  of  this  decomposition  are  left  unassim- 
ilated,  and  if  they  are  soluble  they  will  find  their  way  between 
the  cells  of  the  root-sheaths  to  the  substance  of  the  cutis  and 
to  the  walls  of  the  blood-vessels. 

The  effusion  of  colorless  corpuscles  takes  place  around  the 
walls  of  the  blood-vessels  even  in  the  deeper  strata  of  the 
cutis,  showing  a  certain  extension  of  the  inflammatory  process 
from  the  parts  directly  attacked,  and  adding  additional  proof 
of  the  irritant  nature  of  the  poisonous  substance  set  free  by 
the  fungus. 

Does  the  influence  of  this  irritant  extend  beyond  the  cutis  ? 
In  other  words,  is  the  inflammation  produced  by  Tricliopln'ton 
in  the  scalp  of  a  child,  when  it  involves  a  considerable  extent 
of  surface,  and  when  it  lasts  for  some  time,  likely  to  exert  an 
injurious  influence  on  the  health  of  a  child  ?  It  is  generally 
stated  by  dermatological  writers  that  weak,  delicate  children 
and  scrofulous  children  are  more  liable  to  be  affected  \>\  ring- 
worm than  others.  Statements  of  any  kind  are  so  often 
12—50 
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copied  by  one  author  from  another,  that  it  is  doubtful  what 
proportion  of  authors  make  these  statements  from  the  results 
of  their  own  observations.    It  is  a  fair  question  whether  the 
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Fig.  16.— From  a  Traii.sverse  Section  of  the  Scalp  of  a  Child  Affected  with  Tinea  Tonsu- 
rans, Showing  the  Position  of  the  Spores.  The  figure  is  based  on  a  drawing  by  Dr.  Frederick 
Taylor  in  vol.  Ixii.  of  the  Medico- Cliirurgical  Transactions,  permission  to  use  the  drawing 
being  kindly  given  by  Dr.  Taylor  and  the  Council  of  the  Royal  Bledical  and  Chirurgical 
Society.  Only  half  of  the  drawing  has  been  copied,  but  it  has  been  enlarged  to  double  the 
size  of  the  original.  The  spores  are  for  the  sake  of  clearness  enlarged  out  of  proportion. 
a.  The  cells  of  the  external  root-sheath;  6,  the  internal  root-sheath;  c,  the  spores,  lying 
between  the  internal  root-sheath  and  the  hair-shaft;  d,  the  hair-shaft. 

Fig.  17. — From  the  Skin  of  the  Horse:  Illustrating  the  Fracture  of  an  Affected  Hair  by 
the  Projection  of  the  Growing  Shaft  from  below,  a,  Cutis;  6,  sebaceous  gland;  c,  external 
root-sheath. 

Fig.  18.— Vertical  Section  through  the  Skin  of  a  Horse  Affected  with  Tinea  Tonsurans; 
Illustrating  the  Inflammatory  Changes  Produced  in  the  Cutis  and  Epidermis  by  the  Fungus 
in  the  Hairs,  a,  Rete  mucosum;  b,  horny  layer  of  the  epidermis;  c,  a  raw  surface,  denuded 
of  epidermis  and  covered  with  amoi-phous  matter  containing  many  exudation  cells;  d, 
blood- vessels  distended  with  blood-corpuscles;  e,  a  hair  which  was  seen  under  a  high  power 
to  contain  spores  of  Trichojihyton. 

weakness  and  delicacy,  and  sig-ns  of  a  scrofulous  tendency  in 
children  who  are  the  subjects  of  that  diathesis,  are  not  due  to 
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tlie  absorption  b^'  the  blood-vessels  of  a  depressing-  org-anic 
poison  continuall}"  being*  set  free  by  the  growth  of  the  fung-us. 
The  data  which  would  enable  us  to  answer  that  question  have 
not  yet  been  provided.  But  as  I  am  certain  that  the  most 
health}'  children  ma}'  and  do  suffer  from  ring"worm  of  the 
scalp,  I  am  induced  to  believe  that,  if  the  proportion  of  ring-- 
worm  children  who  are  delicate  is  larger  than  the  proportion 
of  delicate  individuals  among"  ordinary  children,  the  delicac}^ 
should  be  considered  to  be  the  effect  and  not  the  cause. 

Treatment  of  Ringworm  of  the  Scalp. 

It  is  possible  to  treat  ring-worm  of  the  scalp  without  cut- 
ting* the  hair,  but  it  is  always  unadvisable  to  do  so.  If  the 
hair  is  left  uncut  it  is  difficult  to  see  the  extent  of  the  disease, 
it  is  difficult  to  apply  remedies  thoroug-hly,  and  it  is  difficult 
to  be  sure  that  there  are  not  undetected  patches.  If  there  is 
only  one  or  perhaps  two  well-defined  patches  it  ma}'  be  suffi- 
cient simply  to  cut  the  hair  for  the  distance  of  three-quarters 
of  an  inch  around  the  patch,  at  the  same  time,  particularly  if 
the  patient  is  a  boy,  ordering-  the  hair  of  the  rest  of  the  head 
to  be  cut  very  short,  so  as  to  facilitate  observation. 

If  the  patient  is  a  g-irl  and  the  parents  object  strong-ly  to 
the  hair  being-  cut,  a  concession  may  be  made,  and  the  hair, 
excepting-  that  which  surrounds  the  area,  may  be  left,  on  the 
understanding-  that  the  scalp  shall  be  thoroug-hly  examined 
daily  by  a  competent  person.  When  there  are  more  than  two 
or  three  scattered  patches  the  whole  hair  should  be  cut. 

It  is  not  necessary  to  shave  the  head;  it  suffices  if  the  hair 
is  cut  with  scissors  close  to  the  scalp. 

The  long-  hairs  of  the  scalp  being"  thus  as  far  as  possible 
cut  out  of  the  way,  the  next  thing-  to  do  is  to  order  a  preven- 
tive lotion  or  ointment  for  the  whole  of  the  head,  in  order  to 
destroy  any  spores  that  may  be  on  the  surface. 

A  lotion  of  two-per-cent  solution  of  carbolic  acid  in  water,  or 
of  boracic  acid  dissolved  in  alcohol,  answers  this  purpose,  and 
should  be  thoroug-hly  applied  with  a  spong-e  once  daily.  A 
simpler  and  equally  g"ood  preventive  is  boracic  ointment,  with 
which,  if  it  is  used,  the  scalp  should  be  kept  smeared. 

Having"  mapped  out  the  patches  by  cutting  the  hair,  and 
having"  ordered  a  disinfecting-  lotion  or  ointment  to  prevent 
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the  spread  of  the  disease,  the  next  task  is  to  endeavor  to  cure 
the  patches  which  exist.  As  a  rule  it  is  not  an  easy  task,  as 
may  be  inferred  from  the  great  number  of  remedies  whose  effi- 
cacy has  been  the  subject  of  more  or  less  enthusiastic  praise. 
When  it  is  asserted  of  a  remedy  that  it  cures  many  ailments 
it  may  be  taken  for  granted  as  very  likely  that  it  cures  none, 
and  when  many  remedies  are  recommended  in  the  treatment 
of  a  disease  it  is  only  too  probable,  that  not  much  confidence 
can  be  placed  in  any  of  them.  Unfortunately  the  latter  pro- 
position applies  to  the  treatment  of  ringworm. 

The  many  vaunted  specifics  only  too  often  leave  the  prac- 
titioner in  the  lurch.  Disappointed  with  one  he  grasps  at  an- 
other, until  the  changes  have  been  rung  on  an  endless  variety 
of  so-called  cures;  and  at  last  the  parents,  wearied  and  disap- 
pointed, take  their  child  from  one  medical  man  to  another  and 
finally  come  to  the  conclusion  that  the  disease  is  incurable.  I 
am  satisfied  that  the  best  way  to  avoid  these  discouraging^ 
results  is  not  to  fly  from  one  remedy  to  another  but  to  take 
care  that  the  remedies  selected  are  thoroughly  and  patiently 
applied.  When  it  is  found  that  under  the  use  of  a  remedy  the 
patches  not  only  cease  to  extend  but  the  number  of  diseased 
hairs  diminishes  and  the  number  of  healthy  hairs  increases, 
the  remedy  which  has  effected  this  progress  should  be  per- 
severed in;  the  progress  will  in  all  probability  be  steady  and 
the  disease  eventually  be  rooted  out. 

At  the  outset  the  patient's  friends  should  be  told  that  the 
disease  is  a  chronic  one,  and  that  a  rapid  cure,  although  not 
impossible,  is  not  to  be  confidently  expected.  After  the  prac- 
titioner has  satisfied  himself  that  the  treatment  is  being 
properly  applied,  he  should  not,  as  a  rule,  see  the  patient  too 
frequently,  so  as  not  to  lead  to  the  expectation 'of  a  speedy 
result.  It  is  only  in  exceptional  cases,  or  when  strong  reme- 
dies have  been  used  that  the  patient  should  be  frequently'  seen. 

The  remedies  for  ringworm  may  be  divided  into  two  classes 
— parasiticides  pure  and  simple,  and  irritants,  although  it  is  to 
be  remembered  that  many  irritants  are  also  parasiticides. 

To  an  inexperienced  man  the  choice  of  remedies  recom- 
mended in  books  must  be  bewildering.  Among  others  they 
comprise:  sulphurous  acid,  boracic  acid,  hjq^osulphite  of  so- 
dium, iodine,  thymol,  sulphur,  tar,  goa  powder,  chrysophanic 
acid,  menthol,  oleate  of  copper,  salicylic  acid,  turpentine,  and 
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various  salts  of  mercury.  Some  of  these  substances  are  used 
in  solution  as  lotions,  some  in  ointments,  and  some  in  combi- 
nation with  glycerin.  One  practitioner  has  assured  me  that 
for  many  years  he  treated  cases  of  ringworm  successfully^  by 
the  frequent  application  of  mustard  poultices.  Not  only  are 
various  methods  used,  but  the  fashion  of  remedies  v^aries  ac- 
cording- to  time  and  locality. 

It  will  much  facilitate  the  treatment  of  ringworm  of  the 
head  if  we  can  act  in  accordance  with  some  general  principle 
which  is  in  harmon}'  with  observed  clinical  facts. 

Ringworm  of  the  scalp  is  not  only  curable  but  it  is  cured 
by  very  different  remedies.  If  we  examine  what  there  is  in 
common  in  the  remedies  that  are  known  to  be  efficacious,  we 
shall  find  that  they  all  have  the  property  of  producing  certain 
degrees  of  inflammation  of  the  skin.  If  we  also  bear  in  mind 
that  ringworm  in  rare  cases  effects  its  own  rapid  and  com- 
plete cure,  and  that  in  these  cases  the  mflammation  is  acute 
and  leads  to  the  rapid  formation  of  pus,  we  find  that  what  is 
common  to  the  spontaneous  cure  and  to  the  action  of  the  well- 
known  remedies  is  inflammatory  action. 

As  long  as  the  inflammation  caused  b3'  Trichophyton  in  the 
hairs  leads  to  the  formation  of  simple  scales  and  crusts,  the 
disease  goes  on,  the  fungus  lives  and  multiplies.  But  if  from 
some  peculiarity  of  the  affected  subject  the  inflammation  be- 
comes quickly  purulent  and  extends  downward  to  the  root  of 
the  hair,  the  disease  disappears.  Inflammation,  then,  if  car- 
ried to  a  certain  degree  of  severity,  destroys  the  fungus,  and 
the  cases  of  spontaneous  cure  in  children  are  those  in  which 
the  inflammation  is  sufficient  in  itself  to  lead  to  its  destruc- 
tion. In  such  cases  permanent  baldness  over  the  affected 
area  is  the  result,  and  the  small  bald  spots  sometimes  seen  on 
the  heads  of  children  with  otherwise  abundant  hair  are  due  to 
this  cause.  But  in  the  very  great  majority  of  cases  the  in- 
flammation excited  b}''  the  fungus  is  not  sufficiently  acute  to 
lead  to  this  result. 

The  principle  of  managing  the  disease  consists  in  procur- 
ing in  the  hair-follicles  an  inflammation  sufficiently  acute  to 
gradually  lead  to  the  destruction  of  the  fung'us,  without  caus- 
ing destruction  of  the  hair-papillas  or  leading  to  ulceration  of 
the  scalp.  To  do  this  successfully  the  practitioner  must  con- 
sider the  age  and  constitution  of  the  patient,  and  apply  his 
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remedies  tentatively  at  first  until  he  discovers  the  degxee  of 
concentration  that  is  suitable  for  the  skin  of  the  child.  Age 
is  not  of  itself  a  sufficient  g-uide,  the  irritability  of  the  scalp  in 
dirt'erent  children  varying-  very  much.  For  this  reason  the 
patient  should  be  seen  more  frequently  in  the  early  stag-es  of 
the  treatment  than  later  on. 

Bearing"  this  principle  in  mind,  we  are  able  to  understand 
why  the  list  of  remedies  which  are  recommended  grows  con- 
tinually larg-er.  The  substances  that  are  capable  in  intelli- 
g-ent  hands  of  effecting"  the  necessary  inflammation  are  prac- 
tically unlimited. 

In  the  report  read  by  M.  Besnier  before  the  Academy  of 
Medicine  in  Paris  in  1884,  on  the  "Treatment  of  Parasitic 
Affections  of  the  Skin,"  more  particularly  on  the  treatment  of 
tinea,  the  author  remarks :  "  In  the  actual  state  of  science 
we  do  not  possess  a  medicinal  ag-ent  capable  of  modifying  the 
living  cells  or  living  organic  fluids  in  such  a  way  as  to  render 
them  unflt  for  the  germination  of  the  microphyte  or  microbe 
without  altering  these  cells  and  these  liquids  in  their  vitality 
to  such  a  point  as  to  compromise  life  locally  or  generally." 

And  with  special  reference  to  the  treatment  of  ringworm, 
he  says,  "that  the  applications  have  no  other  object  than  that 
of  producing  in  the  parts  affected  an  eliminatory  irritation, 
and  that  this  irritation  must  be  set  up  at  the  proper  place  to 
the  degree  that  is  required,  and  in  necessary  measure,  but  by  no 
means  in  a  manner  systematic  and  uniform  for  every  patient." 

My  own  studies  and  experience  in  the  treatment  of  ring- 
worm are  entirely  confirmatory  of  these  remarks  of  M.  Bes- 
nier. There  is  no  fixed  formula  for  every  case  of  ringworm. 
If  too  weak  the  application  is  useless,  and  if  too  strong  it  may 
destroy  hair  or  skin.  But  while  every  case  must  be  treated 
on  its  own  merits,  there  are  certain  recog'nized  strengths  of 
acknowledged  remedies  which  are  suitable  for  the  tentative 
beginning  of  treatment,  and  these  form  a  basis  to  start  with, 
to  be  modified  as  experience  shows  is  required. 

In  further  illustration  of  the  fact  that  the  longest  and 
widest  experience  in  the  treatment  of  ringworm  leads  to  the 
greatest  simplicit3^  in  practice,  let  me  quote  the  remarks  of 
M.  Lailler,  one  of  the  physicians  of  the  St.  Louis  Hospital  in 
Paris,  and  the  author  of  most  able  clinical  lectures  on  the 
various  forms  of  tinea.     After  an  admirable  exposition  of  the 
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clinicial  features  of  the  disease,  M.  Lailler  says  that  "  the  best 
and  most  efficacious  means  [for  treating-  ringworm  of  the 
scalp]  is  certainly  epilation;  but  as  the  hair  invariably  breaks 
the  epilation  is  incomplete,  and  it  is  in  this  fact  that  there  is 
to  be  sought  an  explanation  of  the  long-  duration  of  the  malady. 
At  the  same  time  that  epilation  is  employed  to  remove  the 
hairs  with  the  spores  which  infiltrate  them,  it  is  also  intended 
to  facilitate  the  penetration  of  parasiticides  into  the  follicles. 
Those  most  emplo^'ed  are  solutions  of  corrosive  sublimate  of 
different  strengths :  the  concentration  g-enerally  used  varying 
from  1  in  300  to  1  in  1,000.  Between  the  periods  of  epilating' 
and  of  using  lotions  of  corrosive  sublimate,  the  scalp  is  rubbed 
daily  with  an  ointment  containing-  the  j^ellow  oxysulphate  of 
mercurj'  in  the  proportion  of  1  to  30.  Every  day  or  every 
second  day  the  head  is  washed  with  soap.  I  repeat  the  epila- 
tion so  long-  as  careful  and  frequent  examinations  show  the 
presence  of  hairs  which  break.  Ringworm  of  the  scalp,"  he 
continues,  "  is  an  aft'ection  in  which  to  arrive  safely  at  a  ter- 
mination it  is  necessary  to  g-o  slowly.  After  many  trials  and 
man^^  researches  we  are  forced  to  return  to  this  method  of 
treatment,  which  is  after  all  the  best  and  the  shortest  that 
we  know.  What,  after  epilation,  gives  the  best  results  is  cer- 
tainl3'  inflammation  of  the  skin  w^here  it  has  been  provoked  by 
scratching,  by  eruptions  of  irritative  eczema,  or  by  other  irri- 
tants." 

M.  Lailler  g-oes  on  to  say  that  his  experiments  with  per- 
chloride  of  iron,  solutions  of  salt,  and  croton  oil  have  been 
discouraging".  These  remedies  frequenth"  provoked  an  un- 
manageable inflammation,  and  occasionally  left  cicatrices  and 
baldness.  He  adds  that  applications  have  not  j^et  been  found 
which  with  certainty  will  lead  to  a  uniform  deg-ree  of  derma- 
titis compatible  with  the  discharge  of  the  hairs  containing  the 
fungus,  and  at  the  same  time  compatible  with  the  g-rowth  of 
new  hair. 

In  short,  M.  Lailler,  after  his  great  experience,  finds  that 
thQ  stead^^  application  of  remedies  which  are  not  supposed  to 
act  w4th  g-reat  rapidity  is  better  and  safer  than  attempts  to 
procure  a  speedy  result  by  the  use  of  strong-  irritants.  His 
armamentarium  will  appear  ver3'  limited  compared  with  the 
multiplied  and  intricate  formulae  found  in  the  pages  of  many 
of  our  English  books. 
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I  have  quoted  the  opinions  of  Besnier  and  Lailler,  because 
their  experience  has  been  in  Paris,  where  ringworm  is  com- 
mon ;  and,  what  is  still  more  important,  in  the  8t.  Louis  Hos- 
pital, where  there  is  a  regular  service  of  ringworm  children, 
and  in  which  the  facilities  for  the  study  of  the  disease  and  its 
treatment  are  unequalled. 

The  successful  treatment  of  ringworm  depending  on  the 
j)roduction  of  a  cerain  degree  of  dermatitis,  and  there  being 
many  ways  of  producing  this  dermatitis,  a  cure  may  in  course 
of  time  be  effected  by  very  different  means.  Practitioners 
who  see  much  of  the  disease  have  visually  fallen  into  the  habit 
of  relying  on  certain  remedies  in  the  use  of  which  experience 
has  made  them  expert. 

My  own  method  of  treatment  is  as  follows:  In  a  verj^ 
young  child,  say  a  child  under  three  j-ears  of  age,  after  the 
head  has  been  prepared  for  treatment  in  the  manner  I  have 
recommended,  I  usually  begin  by  applying  simple  sulphur 
ointment,  in  the  proportion  of  one  drachm  to  an  ounce.  If  this 
is  well  borne,  as  is  usually  the  case,  and  the  disease  does  not 
yield,  I  increase  the  strength  of  the  sulphur.  With  this  treat- 
ment, or  without  it,  tincture  of  iodine  may  be  used  more  or 
less  successfully  according  to  the  age  of  the  child.  In  a  very 
3^oung  child  the  hairs  are  not  i)lanted  deeply  in  the  scalp,  and 
a  milder  treatment  which  is  successful  in  ringworm  of  the 
body  may  not  improbably  succeed.  In  the  case  of  a  very 
young  child  sulphur  cautiously  and  continuously  applied  will 
usually  lead  to  a  cure.  If  it  fails  after  sufficient  trial  the  rem- 
edies used  for  older  children  must  be  cautiousl}^  applied  over  a 
surface  not  too  large. 

For  children  of  four  or  five  years  of  age,  in  addition  to  sul- 
phur ointment  I  am  in  the  habit  of  prescribing  a  solution  of 
carbolic  acid  in  glycerin,  beginning  Avith  a  weak  strength  (1  in 
8).  If  the  child  has  a  delicate  skin,  I  combine  the  carbolic 
glycerin  treatment  with  sulphur  ointment  (1  or  2  drachms  to 
the  ounce),  directing  that  the  glycerin  be  well  rubbed  into  the 
affected  parts  twice  daily,  and  half  an  hour  afterward  that 
the  ointment  be  rubbed  in.  If  these  remedies  produce  very 
little  irritation  and  the  disease  does  not  yield,  the  treatment 
used  for  a  child  of  six  or  seven  is  tentatively-  tried.  In  a  child 
of  six  or  seven  the  epidermis  of  the  scalp  has  usualty  become 
strong  and  the  hairs  are  deeply  rooted.    In  children  of  this 
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age  and  older  the  disease  is  apt  to  be  very  obstinate.  It  is 
hardly  practicable  to  make  a  distinction  in  the  strengths  of 
the  applications  suitable  to  the  different  ages  after  seven. 
Some  children  of  nine  or  ten  have  the  scalp  so  easily  irritated 
that  they  cannot  bear  an  application  which  in  other  children 
of  five  produces  little  or  no  effect.  It  is  at  this  stag-e  that  the 
strengths  of  the  carbolic  giycerin  and  of  citrine  ointment 
(when  this  remedy  has  been  used)  must  be  gradually  in- 
creased. At  the  first  sign  of  a  suppurative  inflammation  or 
rawness,  they  must  either  be  weakened,  or,  if  the  symptoms 
are  acute,  boracic  ointment  is  substituted  for  a  few  days,  until 
the  inflammation  has  subsided. 

I  am  satisfied  from  experience  that  as  a  rule  nothing  is  to 
be  gained  b^^  producing  too  acute  an  inflammation  on  the  sur- 
face of  the  scalp.  I  have  seen  cases  in  which  for  weeks  the 
surface  of  a  patch  has  been  raw  and  covered  with  a  sero- 
purulent  discharg-e  without  the  disease  yielding  at  all.  The 
degree  of  inflammation  which  seems  best  adapted  to  effect  a 
safe  cure  is  indicated  by  a  moderate  erythema  which  is  kept 
up  persistently  for  some  time. 

Citrine  ointment,  properly  handled,  is,  I  have  found,  one 
of  the  most  reliable  remedies.  I  have  known  cases  cured  by 
it  with  scarcely  any  signs  of  inflammation  being  produced.  I 
do  not  believe  that  this  was  due  to  any  so-called  parasiticide 
effect  of  the  ointment,  but  to  the  production  of  chronic  con- 
gestion to  a  moderate  extent  in  the  tissues  around  the  hair- 
follicles.  The  distinction  between  a  superficial  inflammation 
of  the  scalp  and  deeper-seated  congestion  of  the  hair-follicles, 
with  very  few  signs  of  superficial  inflammation,  is  always  to 
be  borne  in  mind.  It  is  the  latter  effect  which  we  wish  to 
produce. 

In  dealing  with  older  children,  carbolic  glycerin  and  citrine 
ointment  ma^'  very  fairly  be  tried  persistently  before  chang- 
ing treatment.     Carbolic  glycerin  alone  can  be  made  effective. 

For  example:  E.  R.,  aged  thirteen,  was  put  under  my 
care  for  disseminated  ringworm  of  long  duration.  The  disease 
was  in  the  form  of  raised,  red,  tumid,  scabby  patches,  varymg 
in  size  from  a  split-pea  to  a  threepenny  piece.  The  patches 
were  numerous  on  the  back  and  sides  of  the  head.  He  was 
ordered  to  have  the  places  washed  thoroughly  once  daily  to 
remove  the  scabs — a  part  of  the  treatment  which  was  very 
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inefficiently  carried  out.  He  was  treated  with  carbolic  gly- 
cerin alone.  He  began  with  the  strength  of  3^  drams  of  car- 
bolic acid  to  the  ounce  of  glycerin.  The  strength  was  grad- 
ually increased  until  it  was  T  drams  to  the  ounce.  No  other 
treatment  was  used.  He  was  cured  in  five  months.  I  have 
little  doubt  the  cure  might  have  been  attained  in  a  less  time 
if  the  treatment  had  been  more  eflfectually  carried  out,  if  I 
had  seen  him  more  frequently,  and  if  the  carbolic  glycerin  had 
been  more  quickly  strengthened.  The  applications  caused  a. 
little  smarting,  but  the  treatment  gave  rise  to  no  inconven- 
ience. I  have  used  in  some  instances  carbolic  gl^^cerin  of  con- 
siderably greater  strength  than  even  in  this  case,  but  have 
never  begun  with  a  strong  solution,  and  have  always  increased 
the  strength  tentatively  and  gradually. 

On  the  other  hand,  citrine  ointment  may  be  used  alone,  and 
a  cure  be  effected.  The  strength  must  again  be  proportioned 
to  the  age  and  susceptibility  of  the  patient.  In  very  young 
children,  say  under  three,  I  have  no  experience  of  its  use  In 
these  cases  I  am  in  the  habit  of  using  sulphur  ointment  in 
various  strengths,  sometimes  also  using  simple  irritants,  such 
as  tincture  of  iodine.  In  children  of  four  or  five,  I  begin  at 
once  with  one  part  of  the  unguentum  hydrargyri  nitratis  in 
six  of  lard  or  weak  sulphur  ointment,  and  continue  that 
strength  for  some  time,  increasing  it  if  necessary.  When  a 
large  part  of  the  scalp  is  affected,  I  think  it  well  to  treat  se- 
lected portions  with  citrine  ointment,  using  for  the  other  parts 
a  sulphur  ointment  of  the  strength  of  2  or  3  drachms  to  the 
ounce,  the  stimulating  effect  of  which  is  strengthened  if  neces- 
sary by  the  addition  of  half  a  drachm  of  carbonate  of  potas- 
sium to  the  ounce.  In  older  children  I  have  occasionally  suc- 
ceeded b}'  applying  undiluted  citrine  ointment  to  one  or  ttvo 
patches,  and  have  found  that  it  is  sometimes  well  borne,  and 
sometimes  that  it  has  to  be  quickly  withdrawn  on  account  of 
the  irritation  which  it  produces. 

Although  I  have  never  found  salivation  or  any  other  ill 
effects  produced  by  the  application  of  citrine  ointment  in  vari- 
ous strengths,  yet  I  hesitate  to  apply  it  to  a  very  large  sur- 
face, always  at  first  watching  tentatively  the  result,  and  only 
increasing  the  strength  gradually. 

Usually  I  combine  both  treatments.  I  direct  that  the 
parts  should  first  be  wiped  dry  and  clean  with  a  dr;\'  cloth. 
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that  the  carbohc  glycerin  should  be  well  rubbed  into  the 
affected  hairs  and  round  the  margins  of  the  patches.  In  half 
an  hour  the  part  is  ag"ain  wiped  dry  and  the  ointment  is 
rubbed  in  firml3\  This  procedure  is  repeated  twice  and  some- 
times three  times  a  day,  according  to  the  effect  produced.  I 
have  described  the  use  of  citrine  ointment  because  it  is  what  I 
frequently  use;  but  there  is  ample  testimony  to  show  that 
other  salts  of  mercury',  if  properly  handled,  will  obtain  the 
same  effect. 

The  turpeth  mineral,  or  3'ellow  sulphate  of  mercury,  is  used 
by  French  ph^'sicians  successfully,  and  appears  to  be  their 
favorite  remedj^,  in  the  proportion  of  1  in  30. 

White  precipitate  ointment  in  various  strengths  is  ex- 
ceedingly useful.  I  have  occasionally  found  good  results  from 
the  formula  of  the  late  Mr.  Startin,  copied  in  Dr.  Duhring's 
work  on  "Diseases  of  the  Skin"  (third  edition,  p.  630): 

^  Sulphuris  sublimati, 3  ss. 

Hydrargyri  ammoniati,        .        .        .        .    "  gr.  x. 

Hydrargyri  sulphureti  nigri,        .        .        .  gr.  x. 
Misce  et  adde 

Olei  oliv£e, f  3  ij. 

Creasoti, gtt.  iv. 

Adipis, 3  vi. 

M.  ft.  ungt. 

In  a  case  of  chronic  ringworm,  recently  under  my  care,  in 
a  boy  aged  seven,  which  had  resisted  several  of  the  usual  rem- 
edies, and  in  which  citrine  ointment  was  given  up  by  the 
parent  on  account  of  the  pain  wiiicli  it  caused,  a  cure  was 
gradually  but  surelj'  effected  by  the  use  of  this  ointment.  It 
had  been  prescribed  at  an  early  stage  of  the  disease,  and  had 
been  given  up  for  more  painful  treatinent.  The  mother  fell 
back  on  it  without  my  knowledge,  on  account  of  its  not  having- 
caused  pain;  she  used  it  steadily  and  perseveringly,  and  was 
rewarded  with  a  good  result.  In  Dr.  McCall  Anderson's 
"  Treatise  on  Diseases  of  the  Skin  "  it  is  stated  that  Sir  William 
Jenner  strongly  recommends  an  ointment  composed  of  twenty 
grains  of  ammonio-chloride  of  mercury  and  four  drams  of  sul- 
phur ointment.  This  ointment,  though  likely  to  be  efficacious, 
is  not  one  which  I  should  recommend  for  very  young  children 
on  account  of  the  proportion  of  white  precipitate. 
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The  red  oxide  of  mercury  ointment,  weakened  to  various 
degrees,  is  recommended,  and  is  also  no  doubt  useful.  I  have 
no  experience  of  its  use  in  ring-worm.  The  formula  given  hj 
authors  has  a  strength  of  six  grains  to  the  ounce. 

I  have  latterly,  particularly  when  I  wished  to  avoid  using" 
a  mercurial  ointment,  occasionally  used,  with  the  carbolic  g-h"- 
cerin,  an  ointment  of  sulphur  and  carbonate  of  potassium  (from 
two  to  three  drachms  of  sulphur  to  the  ounce  of  lard,  with 
usually  half  a  drachm  of  carbonate  of  potassium,  sometimes  in- 
creased to  a  drachm).  This  ointment  well  rubbedin  to  the  head 
produces  in  some  children  a  considerable  amount  of  erj'thema 
with  some  congestion  of  the  skin.  Combined  with  carbolic 
g-lycerin  it  is  as  efficacious  as  most  other  remedies  if  persever- 
ingly  used;  and  where  a  large  surface  is  involved  has  the 
advantage  of  being  free  from  the  risks  of  absorption. 

But  I  have  little  doubt  that  the  most  potent  remedy  in 
ringworm  of  the  scalp  is  a  solution  of  perchloride  of  mercurj^, 
although  on  account  of  the  dangers  attending  its  use,  if  ap- 
plied sufficiently  freely  and  of  sufficient  strength,  I  have  little 
experience  of  it.  I  have  occasionally  applied  it  in  the  weaker 
solution,  two  to  three  grains  to  the  ounce,  butihave  not  found 
it  \-QTj  efficacious.  I  have  hesitated  to  prescribe  the  stronger 
solutions,  the  use  of  which  I  could  not  control.  It  forms  the 
basis  of  some,  if  not  most,  of  certain  popular  remedies  known 
by  the  name  of  the  vendor. 

Three  children  were  once  brought  to  me  supposed  to  be 
suffering  from  ringworm.  The  eldest,  a  g"irl  of  about  eig"ht, 
had  been  treated  by  a  lotion  publicly  sold  as  a  cure  for  ring- 
worm. I  found  a  large  part  of  the  top  of  the  head  the  seat  of 
an  intense  erj^thema,  the  hairs  on  the  erythematous  patch 
very  thin,  and  the  ringworm  quite  cured.  The  lotion,  which  I 
was  informed  contained  perchloride  of  mercury,  had  cured 
the  disease,  but  at  the  expense  of  sacrificing-,  probably  perma- 
nently, many  of  the  hairs. 

My  friend,  the  late  Dr.  Arthur  Reid,  of  Hankow,  China,  told 
me  that  several  children  in  a  family  were  under  his  care  for 
ringworm  for  a  considerable  time  in  Hankow.  The  family 
went  to  England,  where  the^^  remained  a  year,  during  which 
time  the  children  were  treated  for  ringworm  bj'  more  than 
one  specialist  in  London.  They  returned  to  Hankow,  and  Dr. 
Keid  found  the  ringworm  still  uncured.      He  then  treated 
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them  with  solution  of  i^erchloride  of  mercury  and  cured  the 
disease. 

The  stren^'ths  usually  recommended  are  one  to  three 
grains  to  the  ounce;  the  solution  being-  generally  in  a  mixture 
of  water  and  rectified  spirit.  (Some  j^ears  ago,  a  girl  who 
was  under  my  care  for  ringworm,  and  in  whom  the  disease 
had  resisted  the  most  thorough  and  persistent  use  of  oleate  of 
mercury,  was  sent  to  Scotland,  where  she  got  rapidh'  well 
under  the  care  of  a  friend  in  Edinburgh.  I  inquired  how  he 
had  effected  the  cure.  He  informed  me  that  it  was  effected  by 
a  preparation  formed  by  mixing  calomel  and  tincture  of  iodine 
in  a  certain  way,  which  he  had  learned  from  a  medical  man 
in  the  country  to  whom  he  had  formerl3^  been  assistant. 

The  formula  was  examined  by  Messrs.  Savor^^  and  Moore, 
who  reported  to  me  that  the  product  was  a  strong  solution  of 
perchloride  of  mercury,  a  stronger  solution  than  my  friend 
would  probably  have  used  had  he  used  it  wittingly. 

Hg  I   PI     I    T  —     ^  HgCla  )  in  solution  in  spirit  partially 
Hg  f  '^^s  ^  -L  -     \  Hgl      \       precipitated.) 

If  perchloride  of  mercury  is  used  for  ringworm  at  all  it 
should,  unless  in  very  weak  solution,  be  used  only  over  a  very 
small  surface,  and  the  effect  carefully  watched  by  the  practi- 
tioner. Those  who  onlj^  see  their  patients  at  considerable  in- 
tervals will  probably  act  most  wisely  if  they  prefer  other 
remedies.  A  number  of  years  ago  a  fatal  case  was  reported 
in  the  "  Lancet,"  in  which  death  resulted  from  the  application 
to  the  scalp  of  a  strong  solution  of  perchloride  of  mercury  in 
spirit.  The  girl,  who  was  otherwise  well,  suffered  from  ring- 
worm of  the  scalp,  for  which  the  perchloride  was  applied. 
Profuse  salivation  occurred,  and  the  patient  died  as  a  direct 
result  of  mercurial  poisoning.  It  appeared  from  the  corre- 
spondence to  which  the  report  of  the  case  gave  rise,  that  simi- 
larly strong  solutions  had  been  used  in  other  cases  without 
anj^  untoward  result,  but  I  am  not  aware  that  since  that  time 
authors  have  generally  ventured  to  recommend  the  applica- 
tion of  perchloride  solution  in  anything  like  the  same  strengtb. 
Dr.  McCall  Anderson,  indeed,  in  his  "  Treatise  on  Diseases  of 
the  Skin"  (p.  494),  states  that  he  bns  tried  tlio  application  of 
a  piece  of  lint  soaked  in  a  solution  of  perchloride  of  mercury 
in  tlie  proportion  of  ten  grains  to  the  drachm  of  alcohol,  and 
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kept  in  situ  for  a  couple  of  minutes.  He  says  he  does  not 
*^use  this  much  now,  as  there  is  some  risk  of  sahvation,  al- 
though the  bichloride  when  used  as  a  A^esicant  seems,  as  a 
rule,  to  have 'much  more  of  a  local  than  a  constitutional 
action."  This  is  a  stronger  solution  than  was  used  in  the 
fatal  case  to  which  I  have  alluded,  and  that  it  has  been  ap- 
plied in  a  number  of  cases  shows  what  may  be  done  without 
harm,  but  is  not  a  guarantee  that  grievous  injury  may  not 
unexpectedlj^  result  at  any  time  from  the  use  of  such  a  strong 
remedy.  My  own  opinion  is  against  the  use  of  such  powerful 
remedies,  and  I  advise  practitioners  not  to  allow  the  inconven- 
iences of  a  protracted  case  of  ringworm  to  induce  thein  to  use 
such  strong  solutions  of  perchloride  of  mercur3^  The  disease 
never  warrants  the  use  of  remedies  which  involve  the  slig'htest 
danger  to  health  or  life. 

On  the  whole,  I  believe,  in  ordinary  cases  of  ringworm, 
with  more  or  fewer  scattered  patches  over  the  head,  and  prob- 
ably with  isolated  diseased  hairs,  the  best  plan  is  to  continue 
a  treatment  with  carbolic  gl^^cerin  and  an  ointment  containing 
citrine,  or  white  precipitate  ointment,  the  strength  of  both 
glycerin  and  ointment  being  proportioned  to  the  age  and 
strength  of  skin  peculiar  to  the  patient.  A  little  observation 
of  each  case  teaches  the  necessary  strengths.  This  treatment 
prevents  the  spread  of  the  disease,  and  if  continued  for  a  suffi- 
ciently long  time  will,  in  the  great  majority  of  cases,  effect  a 
cure.  Patience,  however,  is  required  both  on  the  part  of  the 
parent  and  the  practitioner.  If  this  patience  fails,  what  is  next 
to  be  done  ?  I  advise  in  such  a  case  that  small  selected 
patches  be  treated  by  some  of  the  more  vigorous  methods 
which  are  warrantable  when  the  disease  is  confined  to  one  or 
two  small  spots.  This  leads  me  to  consider  what  is  the  best 
method  of  treating  one  or  two  small  spots. 

Let  us  take  an  example.  A  boy  of  ten,  attending  a  public 
school  near  London,  was  brought  to  me  with  a  patch  of  tinea 
circinata  on  the  nape  of  the  neck.  This  was  of  course  easilj' 
cured,  but  the  gravity  of  the  case  consisted  in  the  discovery 
of  a  small  patch  of  ringworm  of  the  scalp,  scarcely  the  size  of 
a  threepenny  piece,  on  the  vertex.  The  boy  was  of  course  im- 
mediately removed  from  school,  and  the  question  was  raised, 
as  usual,  how  soon  could  he  be  allowed  to  return.  The  patch 
was  repeatedly  blistered  witli  bhstering  fluid.     For  two  days 
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after  being-  blistered  it  was  dressed  with  boracic  ointment. 
Undiluted  citrine  ointment  was  then  used  twice  daily.  As 
soon  as  the  skin  had  completely  recovered  from  the  effects  of 
the  blistering-,  the  surface  was  blistered  again.  The  result 
was  a  cure  in  less  than  three  months,  and  the  absence  from 
school  was  limited  to  one  term.  The  disease  of  course  did  not 
spread.  Treatment  of  this  kind,  which  would  be  severe  in  a 
ver3"  young-  child,  or  in  any  young"  person  over  a  larg-e  surface, 
is  really  of  very  little  moment  over  a  small  area  in  a  strong- 
boy  of  eig-ht  or  ten. 

Some  years  ag-o  I  tried  the  effect  of  simple  fat.  For  two 
months  two  patches  on  the  vertex  of  a  boy,  each  about  the 
size  of  a  shilling-,  were  kex)t  persistently  covered  with  a  thick 
layer  of  fat.  The  disease  did  not  spread  at  all,  but  it  did  not 
in  the  least  get  well.  I  then  painted  the  patches  repeatedl}?- 
with  Coster's  Paste  a  (solution  of  iodine  in  creasote),  making- 
the  applications  myself.  A  cure  was  gradually  eftected  in  a 
comparatively  short  time,  and  no  baldness  followed. 

Blistering  acts  in  two  ways.  It  acts  by  setting  up  inflam- 
matory action  in  the  hair-follicles,  and  it  also  acts  by  remov- 
ing the  horny  layers  of  the  epidermis,  and  thus  increasing  the 
irritating  effect  of  ointments  which  are  usually  combined  with 
it.  Blisters  should  never  be  used  over  a  large  surface,  nor 
would  I  use  them  at  all  in  young  children.  Of  course  the  effect 
of  a  mercurial  ointment  is  increased  when  applied  to  a  blis- 
tered surface,  and  the  risks  of  absorption  are  g-reater.  It  is 
certain  that  although  salivation  is  produced  in  rare  cases,  it 
is  not  at  all  a  common  result  from  mercurial  ointments  ap- 
plied to  the  scalp  in  the  strengths  generally  used. 

There  are  two  objects  to  be  kept  in  view  in  treating  the 
disease.  The  first,  which  is  not  difficult  to  attain,  consists 
in  resisting  its  spread.  The  second  is  to  get  rid  of  the  dis- 
eased hairs,  and  produce  a  growth  of  healthy  hairs  in  their 
place.  When  the  stumps  become  fewer  and  the  new  fine  hairs 
more  numerous,  we  know  the  disease  is  g-etting  well,  and  any 
treatment  which  produces  this  result  should  be  patiently  and 
perseveringly  continued.  If  the  disease  makes  no  progress  or 
if  it  is  advisable  to  chang-e  the  treatment,  what  choice  is  to  be 
made  among  the  numerous  class  of  remedies  recommended  ? 
First  of  all  it  is  well  that  we  should  recognize  wherein  the 
difficulty  of  cure  consists.     If  we  extract  one  of  the  stumps 
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from  a  patch  that  has  been  long'  under  treatment  and  put  it 
under  a  microscope,  we  shall  find  that  the  spores  are  destroyed 
to  a  point  Avhich  is  considerably  below  the  level  of  the  opening- 
of  the  hair-follicle.  This  is  made  still  more  clear  if  we  culti- 
vate some  of  these  hairs  on  meat-g-elatin,  when  the  appearance 
shown  in  Fig-.  19  is  observed. 

It  will  be  seen  that  no  g-rowth  of  mycelium  has  taken  place 
in  the  part  of  the  stump  corresponding-  to  the  upper  layers  of 
the  corium,  while  we  find  mycelia  g-rowing-  freely  from  the 
root.  This  condition  may  be  found  in  hairs  from  patches 
which  have  been  manj^  months  under  treatment.  It  is  the 
destruction  of  these  deep-seated  sjDores  that  we  are  forced  to 
attempt. 

A  method  frequentl}^  employed  by  experienced  men  is  epila- 
tion, which  was  introduced  by  Bazin  and  is  still  followed  by 
the  French  school,  and  insisted  on  by  many  authorities  in  all 
countries.  I  at  one  time  steadily  tried  this  treatment,  often 
practising-  it  mj^self;  but  was  disappointed  with  the  result. 
The  treatment  was  painful  and  irksome,  and  I  was  unable  to 
satisfy  myself  that  the  advantag-es  were  sufficiently^  marked 
to  encourage  me  either  to  practise  or  recommend  it.  Prac- 
tically it  does  not  remove  all  the  fung-us.  The  hair  breaks 
and  leaves  within  the  skin  the  part  in  which  the  spores  have 
not  been  destroyed  by  treatment.  Even  if  the  stump  is  re- 
moved entirely,  the  spores  which  are  adherent  to  the  root- 
sheath  are  not  removed.  I  am  not  sure  even  that  the  alleg-ed 
advantage  of  its  permitting  the  remedies  to  enter  the  follicles 
easily  is  more  than  hypothesis.  The  follicle  probably  becomes 
occluded  until  opened  up  afresh  by  the  growth  from  below. 
It  is  quite  conceivable  that  the  presence  of  the  hair  in  the 
follicle  may  facilitate  the  passage  of  ointments  between  the 
shaft  and  the  sheath  by  keeping  the  follicle  open.  Extraordi- 
nary feats  have  been  done  in  the  way  of  epilation.  Dr.  Bulkley 
relates  that  he  and  the  mother  of  a  little  girl  seven  years  old, 
extracted  33,850  hairs  from  the  head  of  the  latter.  I  was  re- 
cently consulted  in  the  case  of  a  boy  aged  eleven,  whose  aunt, 
an  active  intelligent  w^oman,  assured  me  that  in  her  despair 
at  the  long  duration  of  the  case  she  practised  epilation  until 
she  had  extracted  every  hair  in  the  boy's  head  (a  head  which 
I  may  say  contained  an  unusually  large  number  of  hairs). 
The  disease  was  not  cured  by  the  process.     Although  I  do  not 
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speak  encouragingly  of  epilation  from  my  own  experience,  I 
am  bound  to  emphasize  the  fact  that  the  procedure  is  sup- 
ported by  the  very  highest  authorities. 

The  origin  of  the  use  of  spirit  lotions  is  due  to  the  idea  that 
parasiticides  can  be  made  to  penetrate  more  deeply  if  the 


Fig.  19.  —a  Ringrworm  Hair  [after  Long  Treatment,  Cultivated  on  Meat-Gelatin,  Show- 
ing the  Depth  to  which  the  Spores  had  been  Destroyed  or  Sterilized.  At  the  root  of  the 
hair  mycelium  is  seen  growing  freely,  a,  Point  of  exit  from  the  scalp;  6,  Trichophytou 
developing  from  the  root. 


fatty  matters  of  the  hair-follicles  are  dissolved.  Di-.  Cavafy 
has  advised  a  solution  of  boracic  acid,  twenty  grains  to  the 
ounce  of  alcohol,  to  which  a  drachm  of  ether  is  added.  The 
solution  is  firmly  rubbed  into  the  part  three  times  a  day,  the 
whole  head  being  washed  every  morning  with  soap  and  warm 
water — a  method  of  treatment  also  commended  by  Mr.  Alder 
12—51 
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Smith.  Alcoholic  and  ethereal  solutions  of  carbolic  and  sali- 
cylic acids  had  been  previously  recommended  b}-  Kaposi,  but, 
as  Dr.  Cavafy  remarks,  these  substances  are  much  more  irri- 
tating- than  boracic  acid.  I  have  little  doubt  that  when  a 
g-ood  result  is  obtained  by  these  solutions,  the  result  is  due  to 
the  alcohol.  Carbolic  acid,  and  salicylic  acid  in  alcoholic  solu- 
tion are  so  powerful,  unless  in  very  small  proportions,  that 
there  is  no  doubt  that  tlie^^  can  in  this  medium  be  so  used  as 
to  have  a  decided  effect.  But  with  the  Aveak  solutions  in  -which 
it  would  be  alone  safe  to  employ  them,  the  result  must,  I 
think,  be  set  down  mostly  to  the  action  of  the  spirit.  Alcohol 
well  rubbed  into  the  parts  three  times  a  day  will  cause  a  cer- 
tain amount  of  congestion,  and  an  addition  of  boracic  acid  in 
any  case  cannot  hurt.  The  treatment  is  a  clean  one,  and 
although  it  is  hardly  conceivable  that  the  boracic  acid  can  be 
carried  down  to  the  root  of  a  hair  such  as  is  shown  in  Fig.  19, 
the  requisite  degree  of  persistent  congestion  of  the  follicle  may 
be  attained  by  this  means. 

Oleate  of  mercury  was  so  strongly  recommended  by  some 
authors  a  few  years  ago,  that  the  highest  hopes  regarding  it 
seemed  justified.  One  author  wrote  stating  that  he  had  cured 
forty  cases  with  an  ointment  of  10-per-cent  oleate  of  mercury 
with  \  acetic  ether.  I  gave  the  remedy  a  fair  trial,  and  came 
to  the  conclusion  that,  while  undoubtedh'  a  useful  agent,  it 
had  no  advantages  over  the  older  treatments  by  mercurial 
ointments.  Like  Dr.  Bulklej',  I  have  seen  considerable  inflam- 
mation caused  \>y  it  without  the  disease  being  cured.  Mr. 
Alder  Smith  has  spoken  highly  of  it;  his  formula  is: 

IJ   Ifydrargyri  oleatis  (Dr.  Shoemaker's),    3  ss.  ad  3  i. 

Adipis  benzoati, §  v. 

M.  ft.  ungt. 

Oleate  of  copper  has  been  recommended  by  Dr.  Le  Sieur 
Weir.  It  is  used  in  the  strength  of  1  to  6  drachms  in  an  ounce 
of  vaseline.  As  it  sometimes  causes  a  good  deal  of  irritation  it 
is  best  to  begin  with  a  weaker  strength.  I  am  not  aware  that 
the  brilliant  results  claimed  by  Dr.  Weir  have  been  confirmed 
by  subsequent  observers,  but  there  is  no  doubt  that  oleate  of 
copper  may  take  its  place  among  the  other  irritants  which 
may  be  successfully  used  in  ringworm  of  the  scalp.  Dr.  Shoe- 
maker also  recommends  it,  and  deprecates  the  use  of  water  to 


Pathology  and  Treatment  of  Ringivorm.  yjj 

the  affected  parts  while  it  is  being-  used.  Mr.  Alder  Smith 
states  that  he  has  been  pleased  with  the  results  which  he  has 
obtained  from  it.  Dr.  Liveing  ^  reports  that  it  was  fairly  tried 
for  twelve  months  in  nearly  all  the  patients  who  presented 
themselves  in  the  out-patients'  department  in  the  Middlesex 
Hospital  (over  one  hundred  cases) ;  and  that  the  results  did 
not  come  up  to  his  expectations.  The  use  of  copper  (for  ex- 
ample, rubbing  with  a  penny  which  had  been  soaking*  in  vine- 
gar) is  an  old-fashioned  remedy.  The  following-  incident  oc- 
curred in  my  practice : 

I  was  treating-  a  boy  verj^  successfully  with  carbolic  gly- 
cerm  and  an  ointment  of  sulphur  and  carbonate  of  potassium. 
The  number  of  diseased  hairs  at  each  fortnig-litl^^  consultation 
was  steadily  diminishing-,  and  I  was  well  satisfied  with  the 
result.  The  parents  were,  however,  very  impatient  to  be  able 
to  send  the  boy  back  to  school,  and  the  nurse,  at  her  own  in- 
stance, expedited  matters.  She  put  half  a  pound  of  sulphate 
of  copper  in  a  pint  of  vinegar.  After  a  few  days  she  took  the 
crust  which  had  formed  on  the  sulphate  of  copper  and  rubbed 
it  firmly  into  the  affected  parts.  The  result  was  that  the  few 
remaining  diseased  hairs  disappeared,  but  the  treatment  had 
produced  rather  a  violent  erythematous  inflammation,  an  in- 
flammation considerably  more  intense  in  deg-ree  than  had  been 
produced  \ij  vc\.j  remedies.  When  I  saw  the  boj^  I  found  the 
skin  very  red  and  fiery,  although  the  inflammation  was  stated 
to  have  abated  considerably.    However,  the  case  remained  well. 

Tar  has  long  been  used  in  ring-worm,  and  as  it  has  a  special 
power  of  penetrating  hair-follicles  and  exciting-  inflammation 
in  them,  one  would  a  priori  have  expected  striking  results 
from  its  use.  It  cannot,  however,  any  more  than  other  reme- 
dies, be  considered  speciflc.  A  solution  of  iodine  and  tar  (Cos- 
ter's paste)  has  often  been  found  useful,  the  formula  being: 
lodi,  3  ij.;  olei  picis  liq.,  ad  3  i.  After  the  scab  which  the  appli- 
cation produces  can  be  removed,  the  remedy  maj'  be  applied 
again. 

Undiluted  huile  de  cade  (oleum  cadini)  may  be  painted  on 
the  patch,  or  it  may  be  incorporated  with  an  ointment.  If 
any  good  is  to  be  expected  from  this  treatment  it  must  be 
applied  frequently,  and  followed  up  persistently. 

Iodine.  While  in  very  ^^oung-  children  tincture  of  iodine 
will  sometimes  cure  the  disease  as  readilv  as  it  cures  tinea 
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circinata,  and  for  the  same  reason,  namel^^,  because  the  hair- 
folhcles  are  not  deep,  in  older  children  it  usually  disappoints. 
I  have  known  not  only  tincture  of  iodine  but  linimentum  iodi 
repeatedlj^  used  without  efTect.  It  belongs  to  the  class  of 
remedies  which  produce  considerable  superficial  inflammation 
without  exciting-  irritation  at  the  root  of  the  follicles. 

Chrysophanic  acid  and  Goa  powder.  The  striking-lj^  good 
effects  produced  in  ringworm  of  the  body,  and  more  particu- 
larly in  inguinal  tinea,  by  Goa  powder,  led  to  extravagant  ex- 
pectations from  its  use  in  ringworm  of  the  scalj).  These  ex- 
pectations have  not  been  fulfilled,  although,  from  its  power  of 
producing  cutaneous  congestion,  it  can  undoubtedly  be  used 
in  such  a  manner  as  to  cure  some  cases  of  ringworm.  Yet  it 
often  fails,  and  it  has  the  great  disadvantage  of  producing 
an  erythema  that  occasional!}'  spreads  over  the  face  and  neck, 
causing  great  alarm  to  the  patient's  relatives,  as  well  as  to 
the  practitioner.  In  whichever  way  it  is  used,  whether  as 
mixed  with  chloroform  or  in  the  form  of  an  ointment,  I  do  not 
think  its  superiority  to  other  remedies  outweighs  its  disad- 
vantages. Mr.  Alder  Smith  prefers  the  Bombay  Goa  powder 
to  ordinary  Goa  powder  or  chrysophanic  acid,  and  considers 
that  in  certain  cases  it  is  worth  a  trial.  I  have  seen  so  much 
alarm  produced  by  its  use,  that  I  never  prescribe  it. 

Boracic  acid,  thymol,  iodoform,  eucalyptus,  are  remedies 
which,  being  antiseptics,  have  been  tried  and  more  or  less  rec- 
ommended. An  antiseptic,  as  such,  is  useless  in  ringworm  of 
the  scalp;  and  these  and  other  antiseptics  are  only  useful  in 
so  far  as  they  are  combined  with  other  substances  which  stim- 
ulate the  blood-vessels. 

Salicylic  acid  in  ointment  (|  drachm  to  1  drachm  to  the 
ounce)  or  in  oil,  still  more  in  spirituous  solution,  may  be  made 
to  have  a  very  stimulating  effect  on  the  scaip,  and  in  some 
cases  the  ointment  is  convenient  and  leads  to  good  results. 

Turpentine  has  been  used  in  treatment  of  ringworm  of  the 
scalp.  It  can  of  course  be  so  used  as  to  produce  inflammation 
enough  to  cure  the  disease,  but  I  do  not  think  that  can  be 
conveniently  done.  I  do  not  consider  it  one  of  the  manageable 
remedies. 

Pyroligneous  acid  and  ordinary  strong  acetic  acid  are  old 
remedies  for  ringworm,  being  used  on  the  principle  of  "  stamp- 
ing out"  the  disease.     No  doubt  the^^  can  be  used  in  such  a 
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manner  as  to  succeed.  But  there  is  no  reason  to  suppose  that 
they  have  any  advantage  over  other  strong  local  irritants. 
If  used  at  all  they  must  be  used  over  a  limited  surface,  and 
their  action  confined  to  the  part  directly  aflfected.  They  should 
be  painted  lightly  in  the  same  manner  as  blistering  fluid, 
and  the  part  subsequently  treated  as  if  it  had  been  blis- 
tered. The  best  that  can  be  said  for  this  treatment  is  that  if 
cautiously  emplo3'ed  it  is  not  likely  to  cause  baldness.  But 
the  chances  of  its  promptly  cutting  short  the  disease  are  very 
small  indeed.  If  vesicants  are  used  at  all,  I  prefer  liquor 
epispasticus.  M.  Monique,^  whose  observations  were  made  in 
the  service  of  Lailler,  states  that  pyroligneous  acid  is  useful, 
and  does  not  produce  baldness,  while  M.  Thomas,^  relying  on 
twent^'-six  observations  of  cases,  states  that  it  may  cure,  but 
that  its  action  is  not  constant,  and  that  it  may  produce  acci- 
dents such  as  dermatitis  and  alopecia,  like  croton  oil  and  other 
strong  topical  remedies. 

Croton  oil  has  been  long  used  in  France,  where,  after  hav- 
ing been  thoroughly  tried,  it  has  been  condemned  by  the  best 
authorities.  Dr.  Ladreit  de  Lacharriere  manufactured  pencils 
containing  croton  oil,  suitable  for  rubbing  over  the  affected 
parts.  Croton  oil  produces  an  intense  and  often  a  suppurative 
inflammation  of  the  hair  follicles,  which  there  is  no  doubt  fre- 
quently produces  a  cure,  but  by  no  means  quickly,  and  cer- 
tainly not  always.  This  procedure,  after  being  tried  experimen- 
tally at  the  St.  Louis  Hospital,  was  rejected  as  inefficacious 
and  dangerous.  It  was  considered  dangerous  because  the 
supi)uration  of  the  hair-follicles  might  determine  permanent 
baldness,  and  inefficacious  because  recurrences  of  the  disease 
were  observed  in  patients  treated  b^-  Dr.  Ladreit  de  Lachar- 
riere himself  and  discharged  as  cured.  M.  Cadet  stated  that 
by  croton  oil  he  obtained  tweoity-one  cures  in  thirty-two 
cases;  the  extreme  duration  of  treatment  was  eleven  months, 
but  in  seventeen  cases  it  did  not  exceed  six.  In  three  cases  it 
caused  permanent  baldness.  The  average  duration  of  treat- 
ment was  three  months.  M.  Massey  states  that  erysipelas 
followed  the  croton-oil  treatment  in  an  average  of  four  cases 
out  of  a  thousand.  All  the  advocates  of  croton  oil  recommend 
that  it  should  be  applied  very  cautiousl}',  sparingly,  and  over 
a  limited  surface,  and  followed  by  poulticing'.  The  application 
of  the  oil  should  be  repeated  according  to  circumstances,  the 
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object  being  to  produce  artificial  kerion.  I  do  not  enter  fur- 
ther into  particulars  regarding-  its  use,  because  I  disapprove 
of  the  treatment  altogether.  I  have  seen  in  vay  own  practice 
the  treatment  successful  in  curing  an  old-standing  and  obsti- 
nate small  patch,  but  I  have  also  in  m3^  own  practice  seen  a 
bald  patch  twice  produced  and  permanent  disfigurement 
caused  in  consequence.  I  do  not  consider  that  the  advantages 
claimed  by  the  most  enthusiastic  advocates  of  the  treatment 
would  counterbalance  the  risks  of  such  a  result.  I  strongly 
dissuade  any  practitioner  from  using  croton  oil  in  ringworm. 
It  may  be  urged  that  baldness  is  a  result  of  want  of  expert- 
ness.  It  may  be  so,  but  where  the  personal  equation  comes  in 
so  strongly,  I  do  not  advise  an}'  one  to  be  so  self-confident  as 
to  believe  that  he  can  exclude  risk. 

A  treatment  analogous  in  principle  to  that  of  blistering 
and  the  use  of  mercurial  ointments  has  been  recommended  by 
Mr.  Harrison,  of  Clifton.  Mr.  Harrison  softens  the  epidermic 
structures  by  a  solution  of  potash  and  then  applies  a  solution 
of  perchloride  of  mercury,  and  claims  great  success  from  the 
treatment.  He  mixes  liquor  potasste  and  spirits  of  wine  m 
equal  proportions,  and  adds  half  a  drachm  of  iodide  of  potas- 
sium to  the  ounce  of  the  mixed  solution ;  this  he  calls  his  No.  1 
solution,  which  he  states  must  not  be  applied  to  the  scalp  for 
more  than  a  few  minutes.  He  dabs  on  the  solution  with  a 
pledget  of  lint  soaked  in  it,  and  applies  it  to  the  scalp  for  three 
or  four  minutes  at  a  time.  When  this  has  been  done  two  or 
three  times  at  intervals  of  two  or  three  da3'S  he  uses  what  he 
calls  his  No.  2  solution  and  applies  it  for  the  first  time  in  ten 
minutes  after  using  the  No.  1,  and  then  re-applies  his  No.  3 
two  or  three  times  at  two  days'  intervals.  His  No.  2  solution 
is  made  by  dissolving  four  grains  of  inercuric  chloride  in  equal 
parts  of  spirits  of  wine  and  water  to  make  an  ounce.  After 
having  applied  tlie  two  solutions  he  waits  a  few  daj^s  without 
using  any  remedy,  unless  it  be  a  little  cacao-butter  to  facili- 
tate the  removal  of  any  scabs  which  may  have  formed,  and 
then  commences  the  treatment  over  again  with  this  difference, 
that  he  now  applies  the  potash  solution  once  and  follows  it  up 
with  a  mercuric  one^  very  often  using  both  at  the  same  sitting 
with  an  interval  of  ten  minutes  between.  The  hairs  are  kept 
short.  In  severe  cases  the  scalp  must  be  divided  into  sections.^ 
The  treatment  is  likely  a  priori  to  be  a  successful  one,  com- 
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bining  as  it  does  the  action  of  two  powerful  irritants,  and  b^' 
softening-  the  superficial  layers  of  the  epidermis  increasing  the 
susceptibility  of  the  skin  to  the  perchloride,  I  do  not  main- 
tain that  skilfully  managed  this  treatment  cannot  be  used 
without  risk,  but  there  are  so  many  elements  which  enter  into 
the  successful  use  of  such  a  j)owerful  remedy  that,  for  my  OAvn 
part,  I  should  not  use  it  unless  over  a  surface  so  small  that 
permanent  baldness  would  be  of  no  consequence. 

I  was  recenth'  consulted  in  the  case  of  a  boy  in  whom  an 
inveterate  ringworm  had  long  resisted  treatment.  I  found  a 
bald  patch  on  the  back  of  the  head  about  an  inch  square, 
which  had  resulted  from  the  treatment  recommended  by  Mr. 
Harrison,  while  the  disease  had  not  been  cured  in  the  other 
parts  of  the  head.  In  this  case  at  least  no  exception  could  be 
taken  to  the  administrators.  The  boj'  was  under  the  care  of 
an  experienced  physician  and  a  trained  nurse.  Like  the  treat- 
ment by  croton  oil,  the  combined  treatment  by  solution  of 
potash  and  perchloride  of  mercury  is  a  method  that,  however 
successful  it  might  be  in  a  large  number  of  cases,  I  would 
neither  use  nor  recommend,  as  it  is  not  free  from  the  risks  of 
excessive  dermatitis  and  partial  baldness. 

Electrolysis  has  been  suggested  by  Mr.  Alder  Smith  for  the 
removal  of  isolated  stumps.  It  is  likely  to  be  useful  in  cases 
where  onh'  a  small  number  of  hairs  are  affected,  and  where  it 
is  desirable,  in  order,  for  example,  to  enable  a  boy  to  return  or 
get  admission  into  a  school,  that  he  should  be  rapidly  placed 
above  suspicion.  The  sensation  caused  bj'  the  operation  is  so 
disagreeable  that  I  have  known  it  impossible  to  persuade  a 
bo3'  of  seven  to  submit  to  it ;  but  with  older  bo^'s  it  is  more 
practicable.  Electrolysis  gets  rid  of  the  diseased  hair  by  de- 
stro^-ing  the  hair  altogether.  The  hair  will  never  be  replaced. 
It  is  evident  then  that  it  can  only  be  applicable  to  a  ver3^  few 
hairs  and  therefore  in  very  few  cases.  The  operation  in  itself 
is  not  difficult,  only  a  little  practice  being  required.  I  have 
used  it  repeatedh'  for  the  destruction  of  hair  in  adults.  Even 
a  nervous  woman  will  remain  perfectly  quiet  during  the  pro- 
cess. The  scar  that  is  left  is  so  slight  that  it  is  barely 
perceivable  on  close  scrutiny;  and  if  the  action  of  the  elec- 
troh'sis  is  not  carried  to  an  unnecessary  degree,  scarcely  any 
scarring  is  left  at  all. 

I  emplo}'  a  Stoehrer's  battery,  using  from  ten  to  fifteen  or 
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sixteen  cells  according  to  the  effect,  the  time  occupied  in  de- 
stroying* the  hair  being"  from  twenty  to  sixty  seconds.  The 
average  time  is  thirty  to  forty-five  seconds.  This  is  an  opera- 
tion in  which  practitioners  may  acquire  the  requisite  dexterity 
with  very  little  practice.  The  first  attempts  should  hardl^^  be 
made  on  a  patient  under  treatment.  Those  who  are  not 
familiar  with  the  use  of  electrolysis  maj^  study  its  effects  in 
the  web  of  the  foot  or  in  the  eye  of  a  newl^^-killed  frog.  Its 
action  on  hairs  may  then  be  easily  practised  on  the  operator's 
own  arm,  and  the  experiment  requires  no  great  courage  or 
endurance.  I  use  an  iridio-platinum  needle.  This  operation, 
for  which  we  have  to  thank  the  ingenuity'  of  our  American 
cousins,  is  rapidly  passing  into  general  use,  and  is  the  only 
method  suitable  for  the  destruction  of  the  hairs,  which  on  the 
upper  lip,  chin,  and  sometimes  the  thorax  of  sensitive  women, 
are  the  cause  of  so  much  misery. 

When  from  the  age  of  the  child  or  from  any  other  reason, 
electrolysis  is  not  available  for  the  removal  of  isolated  stumps, 
the  best  treatment  (so  far  as  my  own  experience  shows)  is  to 
blister  the  individual  hair-follicles  repeatedly  with  a  drop  of 
liquor  epispasticus,  rubbing  between  the  intervals  of  blister- 
ing, after  the  first  two  days,  a  small  quantity  of  citrine  oint- 
ment, the  immediate  dressing  after  the  blister  being  boracic- 
acid  ointment. 

A  question  has  arisen  as  to  whether  it  is  wise  to  wash  the 
head  of  a  child  suffering  from  ringworm,  the  fear  being  that 
in  the  washing  the  spores  may  be  carried  over  the  head.  I 
have  not  known  this  occur,  and  am  of  opinion  that  washing 
the  head  with  soap  and  water  is  good,  more  particularly 
washing  with  soft  soap.  I  believe  th<it  washing  with  soft 
soap  is  in  itself  an  effective  remedy,  and  it  certainly  facilitates 
the  action  of  other  remedies  which  are  applied. 

Does  ringworm  of  the  scalp  ever  get  well  spontaneously  ? 
This  is  a  question  which  I  do  not  think  can  in  the  strict  sense 
be  answered  decisivel3\  We  know  that  the  disease  maj"  last 
for  years,  and  that  it  gets  well  spontaneousl,y  at  puberty;  but 
I  am  not  aware  of  recorded  facts  which  prove  definitely  that 
it  undergoes  spontaneous  cure.  At  the  same  time  I  am  dis- 
posed to  believe  that  it  does  so,  and  it  is  quite  possible  that 
many  of  the  recoveries  attributed  to  methods  of  treatment 
are  really  due  to  the  fact  that  the  remedies  prevent  the  ex- 
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tension  of  the  disease  to  unaffected  hairs,  and  that  the  fung-us, 
having-  exhausted  the  soil,  or  altered  its  soil,  eventually  suc- 
cumbs. The  question  is  Avell  worthy  of  careful  study  and  ob- 
servation, and  it  seems  to  me  that  some  of  the  remarks  made 
by  the  disting-uished  French  physicians,  whose  words  I  have 
translated  in  an  Appendix,  are  specially  suggestive  in  this 
direction. 


APPEXDIX. 

ox    THE   FRENCH    TREATMENT    OF    RINGWORM    OF    THE 

SCALP. 

Throug-li  the  kindness  of  M.  Vidal  I  am  able  to  give  an  ac- 
count of  the  treatment  pursued  by  M.  Vidal,  M.  Lailler,  and 
M.  Besnier,  phj^sicians  to  the  Hopital  St.  Louis,  Paris. 

These  gentlemen  have  acquired  their  experience  at  the  St. 
Louis  Hospital,  where,  since  the  days  of  Bazin,  unceasing-  at- 
tention has  been  given  to  the  nature  and  treatment  of  the 
various  forms  of  tinea,  the  frequencj^  of  the  disease  in  Paris, 
being  such  as  always  to  insure  the  attendance  of  a  number  of 
patients  in  the  wards  and  in  the  out-patient  departments.  I 
consider  it  a  privilege  to  be  able  to  present  to  English  readers 
a  translation  of  the  letters  sent  to  me  bj"  M.  Vidal. 

M.  Vidal  states  that :  ''  In  tinea  tonsurans  I  employed  for 
a  long  time  the  treatment  of  Bazin,  which  is  that  followed  in 
the  out-patients'  department  of  the  hospital,  and  which  con- 
sists, as  you  know,  in  epilation,  application  of  a  solution  of 
perchloride  of  mercury  (1  in  500)  and  ointment  of  turpeth  min- 
eral (1  in  60).  Average  duration  ten  to  fifteen  months.  I 
have  tried  extensively  the  treatments  without  epilation  and 
the  treatment  of  Cramoisy.  I  soon  gave  up  using  the  pencils 
of  croton  oil,  the  folliculitis  which  they  caused,  with  cicatrices 
and  destruction  of  the  hair  in  the  suppurating  follicles,  pro- 
ducing baldness.  The  method  is  one  of  epilation  by  inflamma- 
tion, or  destruction  of  the  cryptogam  by  pus,  as  in  kerion.  In 
some  cases  very  small  patches  can  be  thus  cured  in  three  to 
four  months,  but  relapses  are  frequent  even  when  turpeth- 
ointment  is  employed  at  the  same  time.  I  have  tried  oxygen- 
ated water  with  an  apparent  amelioration  but  without  definite 
results.  The  disease  reappeared  as  soon  as  I  ceased  the  treat- 
ment. I  have  tried  a  modified  form  of  the  treatment  with 
essence  of  turpentine,  then  tincture  of  iodine,  then  an  ointment 
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of  carbolic  acid,  but  a  cure  did  not  follow  in  six  weeks  as  the 
originator  of  the  method  said  would  be  the  case;  a  cure  was 
not  effected  even  in  three  months.  I  g-ave  up  the  treatment. 
I  have  tried  iodine  vapor  either  in  the  first  instance  or  after 
having-  decolorized  the  hair  by  means  of  oyg-enated  water.  I 
hoped  to  cause  the  iodine  vapor  to  penetrate  the  hair-follicles. 
I  used  iodized  wadding-,  after  having-  the  head  shaved,  appljang- 
it  to  the  skin  so  as  to  avoid  too  irritating  an  action.  I  ob- 
tained in  this  way  rapid  amelioration  and  appearances  of  cure, 
but  after  six  weeks  to  two  months'  cessation  of  the  treatment 
the  disease  reappeared.  I  have  tried,  without  result,  prepara- 
tions of  glycerin  with  calomel  or  even  with  perchloride  of 
mercury. 

"  For  the  last  four  years,  while  continuing'  my  experiments 
on  treatment  without  epilation,  I  have  tried  a  treatment  by 
simple  fats,  renewed  twice  a  daj'.  I  have  tried  lard  and 
butter;  now  I  am  using  vaseline.  Without  entering-  into  the 
details  of  all  the  modifications  which  I  have  made,  the  method 
which  I  employ  at  present  is  the  following- :  The  hairs  are  cut 
verj^  short,  as  short  as  they  can  be  cut  with  scissors;  I  rub 
the  scalp  with  essence  of  turpentine,  then  I  paint  with  tinc- 
ture of  iodine  (with  the  object  of  destroying  the  parasites 
which  are  situated  in  the  epidermis).  The  following-  day  the 
whole  head  is  covered  with  a  coat  of  vaseline,  then  a  thin 
india-rubber  cap  is  put  on,  or  a  cap  of  bladder,  or  a  very  thin 
sheet  of  gutta-percha.  Morning  and  evening-  the  dressing  is 
renewed ;  the  head,  and  the  caj)  which  is  used  as  a  covering-, 
being  carefulh^  wiped.  I  have  obtained  by  this  treatment 
cures  in  five  or  six  months,  and  after  three  months  one  mig-ht 
imagine  in  some  cases  there  was  an  actual  cure.  But  it  is 
difficult  to  secure  that  a  treatment  which  demands  so  much 
care  and  attention  is  followed  very  conscientiousl3^  I  only 
prescribe  it  in  my  private  practice  and  in  my  wards  in  the 
hospital  under  my  own  eye.  For  the  out-patients  I  prescribe 
it  rarely,  and  only  when  I  have  reason  to  hope  that  they  will 
be  cared  for  b}^  intellig-ent  people  who  will  make  the  two  ap- 
plications dail3^ 

"  The  hypothesis  on  which  this  treatment  is  founded  is  the 
following- :  It  removes  the  parasite  in  proportion  as  it  arrives 
on  the  surface  of  the  skin  and  prevents  its  propag-ation.  The 
hairs  infiltrated  with  spores,  vvhich  having  broken  could  not 
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be  extracted,  have  time  to  be  loosened  and  eliminated. 
Further,  Trichophyton,  being  a  fungus  that  requires  air,  is 
placed  in  unfavorable  conditions,  the  la3^er  of  vaseline  and 
the  impermeable  cap  preventing  its  coming  into  contact  with 
the  air;  it  thus  lives  in  a  medium  in  which  it  does  not  find  the 
quantity  of  oxygen  necessary  to  its  vitality.  For  the  other 
patients  in  my  policlinique,  and  also  for  those  who  having 
commenced  the  treatment  have  not  carried  it  out  regularly, 
I  follow  the  treatment  of  Bazin — epilation,  lotions  of  corrosive 
sublimate,  and  application  of  turpeth-ointment.  This  is  also 
the  treatment  used  by  Dr.  Fournier  in  his  wards  and  in  his 
policlinique." 

M.  Lailler  writes:  "The  treatment  which  I  employ  at 
present  is  the  following:  Epilation  repeated  once  in  three 
weeks  or  once  a  month  according  to  indications.  Morning 
and  evening  frictions  with  linen  soaked  in  the  following  solu- 
tion: 

"Water, O  ij. 

Glycerin, f  3  x. 

Perchloride  of  mercury. 

Chloride  of  ammonium,    .         .        .        aa  gr.  xv. 

"  After  the  friction  has  been  made,  the  head  is  covered  with 
a  linen  cloth  which  has  been  used  for  the  purpose  before,  and 
above  that  is  worn  a  cloth  cap.  This  is  perhaps  the  least  bad 
of  all  the  treatments  I  have  tried.  I  now  only  wash  the  head 
once  a  week.  The  mean  duration  of  treatment  is  twelve  to 
fifteen  months." 

M.  Besnier  states  that  he  "practises  epilation  of  the 
health}^  hairs  which  surround  all  the  patches,  or  all  the  sus- 
picious points,  and  keeps  this  zone  epilated  during  the  whole 
period  of  treatment.  (It  is  quite  exceptional  to  find  that  the 
disease  spreads  from  one  hair  to  another  be3^ond  the  line  of 
circumvallation  made  b^^  the  epilation,  when  this  epilation  is 
really  carried  out  among  the  healthy  hairs  during  the  whole 
period  of  treatment.)  The  head  is  washed  ever3^  morning 
with  warm  water  in  which  boracic  acid  is  dissolved,  in  the 
strength  of  5  in  1,000,  and  soap  is  added  if  the  state  of  the  head 
permits  it.  Ever^^  evening  an  ointment  is  lightly  rubbed  in 
composed  of  vaseline  with  a  very  minute  quantity  of  sulphate 
of  copper  (from  0.05  to  1  per  1,000),  the  friction  being  managed 
in  such  a  way  as  never  to  cause  dermatitis. 
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"This  condition  is  to  be  considered  absolute,  and  if  tiie 
skin  of  the  patient  is  irritable,  and  if  there  are  eczematous 
points,  whether  caused  b^^  the  fungus  or  not,  I  limit  myself  to 
rubbing  in  a  pomade  of  vaseline,  or  of  fresh  butter  with  5  per 
cent  or  even  less  of  boracic  acid.  The  lotions  and  ointments 
have  no  other  object  than  to  sterilize  the  healthy  hairs  and  to 
render  them  unfit  for  the  growth  of  Trichophyton.  Kingworm 
patches,  once  isolated  by  the  line  of  epilation,  cure  spontane- 
ously after  a  few  months.  No  medicinal  substance  can  destroy 
Trichophyton  without  exciting  a  dermatitis  in  the  hair-follicle 
to  a  dangerous  extent. 

"  There  does  not  exist  any  parasiticide,  properl3'  so-called, 
for  the  parasitic  fungi  of  the  slvin.  For  patients  who  have  a 
delicate  sin  all  irritants  are  hurtful.  In  those  who  have  not 
this  peculiarity-,  the  elimination  of  the  affected  hairs  is  favored 
b}^  local  applications  of  tincture  of  iodine  or  of  tincture  of 
iodine  mixed  with  chloroform  or  with  strong  acetic  acid,  re- 
peated according-  to  the  effect  produced. 

"The  applications  ought  to  be  made  and  their  effect 
watched  b}-  the  medical  man  himself. 

"  I  possess  notes  of  the  cases  of  a  great  number  of  patients 
treated  elsewhere  by  irritants  w^ho  bear  the  indelible  traces 
of  the  unhappy  intervention  of  the  medical  man,  and  this  in 
an  affection  in  which  a  spontaneous  cure  is  an  absolute  rule. 

"The  duration  of  tinea  tonsurans  is  always  long  —  from 
two  months  to  two  years.  I  do  not  admit  as  cures  cases  in 
which  the  cure  is  not  established  by  the  microscope.  Nine- 
tenths  of  the  patients  whom  medical  men  send  back  to  school 
as  cured  are  not  really  cured,  as  the  microscope  shows,  and 
this  is  an  essential  cause  of  the  propagation  of  the  disease. 
To  resume,  I  make  no  pretension  in  my  treatment  to  destroy 
Trichophyton  once  developed  in  the  hair-follicle. 

"  I  only  seek  to  limit  its  extension  by  isolating  the  patch 
or  patches  by  means  of  epilation,  to  sterilize  the  parts  not  yet 
affected  by  preserving  them  from  every  cause  of  irritation, 
and  from  all  traumatism  which  favors  extension  by  auto-in- 
oculation and  by  using  the  lotions  or  ointments  either  simple 
or  slightly  impregnated  with  copper,  wiiich  I  consider  best 
adapted  to  sterilize  hairs  against  the  growth  of  Trichophyton.'' 


CHAPTER    IV. 

TINEA  CIRCINATA   (RINGWORM   OF    THE  BODY). 

Tinea  circinata  is  a  superficial  inflammation  of  the  skin 
produced  by  the  growth  of  Trichophyton  in  the  horny  layers 
of  the  epidermis  and  in  the  shallow  follicles  of  the  fine  lanugo 
hairs. 

The  chief  characteristics  of  this  inflammation  are  its 
superficial  character  and  its  tendency  to  assume  a  marg-inated 
circular  form.  The  deg-ree  of  the  inflammation  and  the  pro- 
gress of  the  eruption  are  not  uniform.  In  3^oung  persons  or  in 
persons  with  delicate  skins  it  spreads  quickly.  In  persons 
with  hard  dr3^  skins  it  is  very  probable  that  it  is  not  capable 
of  developing  at  all. 

The  most  common  seats  are  the  face,  neck,  more  particu- 
larly' the  back  of  the  neck,  fore-arms,,  and  back  of  the  hands; 
that  is  to  say,  in  parts  apt  to  be  infected  by  spores  from  the 
head  when  ringworm  exists  there,  or  from  contact  with  af- 
fected animals,  or  children.  Nurses,  or  attendants  on  3'oung 
animals  which  are  affected  (such  as  calves  and  ^oung  horses), 
get  the  disease  on  their  fore-arms. 

The  eruption  begins  in  an  erythematous  spot  which  very 
soon  shows  scales.  The  spot  extends  as  a  ring,  and  on  the 
margin  of  the  ring  the  scaling  is  usually  more  marked  than  in 
the  centre.  The  inflammation  is  therefore  more  acute  on  the 
margin,  the  soil  last  infected,  a  kind  of  tolerance  being  estab- 
lished in  the  centre  of  the  spot.  There  is  always  an  attempt 
at  the  formation  of  vesicles;  that  is,  vesicles  are  usually 
found  in  the  margin,  and  their  size  and  number  indicate  the 
degree  of  inflammation.  Sometimes  they  are  exceedingly 
small,  and  when  they  give  way  show  no  appreciable  fluid.  At 
other  times  they  are  so  large,  full,  and  numerous,  that  they 
form  a  raised  abrupt  ring,  from  any  part  of  which  fluid  exudes 
when  it  is  pricked.    In  rare  cases  the  appearance  of  successive 
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rings  can  be  detected,  one  within  the  other;  but  this  is  not 
veiy  common.  The  size  of  the  ring-s,  as  tlie^'  usually  come 
under  observation,  is  generally  from  a  sixpence  to  a  florin,  but 
the  rings  are  often  well  marked  when  not  larger  than  a  split 
pea.  There  is  really  no  definite  limit  to  the  extension.  The 
coalescence  of  two  or  more  rings  produces  patches  of  a  gyrate 
or  festooned  appearance. 

The  detection  of  ringworm  on  the  neck  or  face  of  a  child 
should  at  once  lead  to  a  careful  examination  of  the  head, 
where  the  source  of  infection  will  usualh^  be  found.  Unlike 
ringworm  of  the  scalp,  ringworm  of  the  body  occurs  in  adults 
as  well  as  in  children. 

The  fitness  of  the  soil  for  the  development  of  this  disease 
varies  in  different  individuals,  and  in  different  parts  of  the  body 
of  the  same  individual,  which  is  probably  the  reason  why  we 
rarely  find  the  patches  extending  beyond  a  moderate  size. 
The  growth  of  the  fungus  seem  in  most  instances  to  come  to 
a  stop ;  and  after  a  time  appears  to  wear  out  the  soil,  and  to 
gradually  cease  from  want  of  nourishment. 

The  detection  of  the  fungus  is  very  much  more  diificult 
than  in  ringworm  of  the  scalp,  and  sometimes  requires  consid- 
erable perseverance.  It  is  most  readily  found  in  the  scales  of 
the  periphery.  The  method  of  examining  the  scales  is  the 
same  as  that  for  the  hairs.  The  mycelial  nature  of  the  fun- 
gus, however,  is  in  this  case  evident. 

The  disease  has  been  experimentall3'  inoculated  by  several 
observers,  among  whom  Dr.  Edward  Wigglesworth  may  be 
cited.  Dr.  Wigglesworth  '^  reports  that  a  gentleman  inocu- 
lated his  arm  with  hairs  and  scales  from  the  head  of  a  child  on 
December  18th,  1873.  On  January  25th  there  was  a  circle  of 
tinea  circinata  as  large  as  a  silver  "half-dime.''  On  February 
8th  everything  had  returned  to  its  normal  condition  without 
treatment.  Another  gentleman  on  October  5th,  1877,  inocu- 
lated the  flexor  surface  of  the  left  arm  with  scales  from  a  case 
of  tinea  tonsurans  and  tinea  circinata.  On  October  16th  the 
patch  had  extended  to  1  cm.  in  diameter,  the  border  being 
slightly  raised  into  a  papule.  On  November  3d  the  patch 
was  3  by  %\  cm.,  the  appearance  being  that  of  a  tj-pical  ring- 
worm, and  the  microscope  showing  spores  of  mycelium. 

Diagnosis. — -The  diagnosis  is  usually  not  difficult.  The 
want  of  symmetry  and  the  localization,  the  eruption  being 
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present  usuallj'  on  one  part  of  the  body  only,  are  the  leading* 
pomts.  These  features,  with  its  abrupt  border,  disting-uish  it 
from  a  simple  scal3''  eczema.  When  occurrmg  on  the  back  of 
the  hand  it  is  disting^uished  from  herpes  circinatus  by  its  being" 
limited  to  one  side.  There  is  a  stage  when  the  spot  resembles 
a  patch  of  an  acute  eruption  of  psoriasis;  but  the  limitation 
to  one  part  distinguishes  it.  In  a  few  days  the  thin  fine  scales 
in  the  centre  have  assumed  a  different  aspect  from  the  heavier 
and  more  imbricated  scales  of  psoriasis. 

The  only  form  of  syphilis  with  which  it  could  be  confounded 


Fig.  20.— Trichophyton  Tonsurans,  as  seen  in  Scales  from  Tinea  Circinata  (copied  from 
Cornil  and  Ranvier's  "  Manuel  d'histologic  pathologique.'" 


is  the  stage  of  secondar^^  eruption,  but  the  secondar^^  syphilitic 
eruption  which  it  might  resemble  is  generall^^  a  sj^philitic 
roseola,  and  does  not  scale,  and  in  syphilis  the  distribution  is 
more  general  over  the  body. 

The  yellow  cups  of  favus,  and  the  brown  desquamating 
cuticle,  without  redness  and  without  vesicles,  of  tinea  versicolor, 
with  the  large  affected  surface  or  number  of  patches  peculiar 
to  the  latter  disease,  are  sufficient  to  distinguish  them  from 
ringworm  of  the  body.  Indeed,  the  only  two  diseases  with 
which  I  can  imagine  its  being  easily  confounded  are  eczema 
and  herpes  circinatus;   and  when  the  characteristic  features 
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which  have  been  described  are  not  sufficient  to  estabhsh  the 
diagnosis,  a  patient  search  with  the  microscope  will,  if  the  dis- 
ease is  parasitic,  demonstrate  the  presence  of  Trichophyton. 
The  itching-  usuallj^  present,  more  or  less,  varies  so  much  that 
the  symptom  is  hardly  available  in  making  the  diagnosis. 

Treatment. — The  treatment  of  body  ringworm  is  usually 
as  satisfactory  as  that  of  the  head  is  troublesome. 

If  the  patch  is  painted  once  or  twice  with  tincture  of  iodine, 
and  well  scrubbed  with  soft  soap,  the  disease  is  cured.  To 
make  sure,  the  patient  may  be  ordered  a  white  precipitate 
ointment  to  be  rubbed  in  once  a  day. 

M.  Vidal  writes  me  that  since  1861  he  has  preferred,  to  all 
other  treatment  which  he  has  tried,  painting  with  tincture  of 
iodine.  He  applies  iodine  over  a  space  extending  three- 
eighths  of  an  inch  beyond  the  ring  every  morning  for  three 
daj^s,  then  applies  it  twice  afterward  at  intervals  of  two 
days.  He  finds  two  applications  usually  sufficient.  If  any 
irritation  is  caused  he  applies  it  after  an  interval  of  two  daj^s. 

M.  Besnier  adopts  a  somewhat  similar  plan.  He  rubs  the 
patch  ver}'  firmly  with  cotton  which  has  been  soaked  in  tinc- 
ture of  iodine,  applying  this  treatment  both  in  the  erythema- 
tous and  in  the  vesicular  form.  He  usually  finds  one  applica- 
tion sufficient.  A  second  friction  is  necessary  when  the 
peripheral  zone  has  not  been  treated  sufficiently  actively. 
13—52 


CHAPTEE  Y. 

INGUINAL  RINGWORM   (ECZEMA  MARGINATUM). 

This  form  of  ring-worm  is  so  different  from  the  two  others, 
that  it  was  first  described  hy  Hebra  as  a  form  of  eczema  under 
the  name  of  eczema  marginatum.  The  term  marginatum 
calls  attention  to  a  diag-nostic  point  between  the  parasitic  and 
a  simple  eczema. 

Koebner  first  showed  that  the  disease  is  due  to  Trichophy- 
ton. 

The  tender  skin  of  the  inguinal  region,  and  the  moisture  of 
the  parts,  favor  the  development  of  the  fungus.  Starting 
from  the  scroto-crural  fold,  the  disease  advances  over  the 
inner  aspect  of  the  thighs,  and  extends  backward  over  the 
gluteal  regions.  The  large  rings  sometimes  meet  in  the  lower 
part  of  the  lumbar  regions,  but  usuall^^  do  not  extend  so  far, 
the  alTection  limiting  itself  to  the  moist  skin  of  the  inner  aspect 
of  the  thighs.  The  affected  surface  is  more  or  less  red,  some- 
times very  little  so,  and  slightly  scaly.  The  margin  is  abrupt, 
raised,  and  much  more  scaly  than  the  centre.  As  in  ordinary 
ringworm  of  the  body,  sometimes  traces  of  previous  margins 
are  observed  within  the  outer  one. 

The  disease  is  very  common  in  certain  tropical  countries, 
where  it  is  usualty  known  by  a  special  name  for  each  locality. 
Thus  we  hear  of  "  Chinese  ringworm,"  or  "  Burmese  ringworm," 
etc.  As  it  is  supposed  to  be,  and  probably  is,  conveyed  by 
native  washermen  wearing*  drawers  which  have  been  sent  to 
wash,  it  is  also  known  in  these  countries  as  "  Washerman's 
itch,"  "  Dhobie's  itch,"  etc.  It  sometimes  causes  considerable 
itchiness  and  irritation,  and  may  last  for  many  j^ears;  and, 
unlike  ordinary  ringworm  of  the  body,  is  very  rebellious  to 
remedies. 

In  these  respects  it  differs  from  ordinary'  ringworm  of  the 
body.     It  is  also  noteworthy  that  it  is  never  endemic  among 
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a  group  of  persons,  as  in  a  family  or  school,  and  is  practically 
not  contagious.  The  diagnosis  is  easy,  and  consists  in  the  as- 
sociation of  the  abrupt  raised  margin  of  tinea  circinata  with 
the  irritation,  desquamation,  and  vesicles  of  eczema. 

The  treatment  consists  in  the  frequent  and  firm  application 
of  certain  irritants.     I  am  in  the  habit  of  prescribing  washing 
with  soft  soap  twice  daily,  and  rubbing  in  Wilkinson  s  oint- 
ment, as  modified  hj  Hebra. 
3   Sulphuris  sublimati, 

Olei  cadini, aa  3  iv. 

Saponis  viridis, 

Adipis, aa  3i. 

Cretae  praeparatge^  ....  3  iiss. 

M.  ft.  ungt. 

This  treatment  is  somewhat  painful,  but  any  treatment 
that  is  effectual  in  this  disease  must  stimulate  with  some 
severit3^ 

Kaposi  recommends  the  application  of  a  1-per-cent  solution 
of  naphthol  in  alcohol  and  a  5-per-cent  naphthol  ointment. 
Tar,  iodine,  solutions  of  perchloride  of  mercury,  are  all  used 
more  or  less  by  practitioners,  tincture  of  iodine,  perhaps,  more 
frequently  than  the  others. 

In  obstinate  cases  the  epidermis  must  be  softened  by  ap- 
plications of  soft  soap,  which  are  allowed  to  remain  for  some 
time  on  the  skin.  This  treatment  is,  however,  severe,  and  not 
to  be  begun  in  the  first  instance.  After  the  malady  is  cured, 
the  inguinal  fold  must  be  carefully  kept  dry,  powder  being 
freely  used. 


CHAPTER    YL 

PARASITIC    SYCOSIS. 

When  Trichophyton  attacks  the  hairs  of  the  beard  it  pro- 
duces a  disease  known  as  parasitic  sj'cosis.  This  affection, 
although  it  occurs  occasionally^,  is  not  common  in  Eng-land. 
It  has  been  most  frequently  observed  in  Paris,  where,  how- 
ever, it  is  getting-  more  rare.  The  affection  is  supposed  to  be 
usually  conveyed  by  the  razor  of  the  barber. 

Lailler  describes  two  degrees  of  it.  In  one,  which  he  terms 
pityriasis  alba  parasitica,  the  affection  does  not  penetrate 
more  deeply  than  the  openings  of  the  hair  follicles,  producing 
a  very  slight  desquamation,  and  causing  the  formation  of  a 
sheath  round  the  hairs,  giving  the  well-known  aspect  of 
goose-skin. 

The  disease  frequently  spreads  to  the  non-hairy  parts, 
where  it  acquires  the  characters  of  ordinary  tinea  circinata. 
In  the  second  degree  the  parasite  j^enetrates  the  hair-follicle^ 
and  each  hair  becomes  the  centre  of  a  zone  of  inflammation. 
The  cutis  becomes  congested,  inflamed,  and  tuberculated;  pus 
forms,  the  hairs  loosen  and  are  easilj'^  extracted.  The  inflam- 
mation may  be  so  intense  as  to  produce  the  aspect  of  a  con- 
glomeration of  boils. 

Diagnosis. — The  quick  rate  of  development,  and  the 
absence  of  cicatrices,  distinguish  it  in  the  erythematous  stage 
from  lupus  erythematosus. 

The  bright  color,  and  the  absence  of  itchiness  and  desqua- 
mation prevent  the  disease  being  confounded  with  syphilis. 

The  limitation  to  the  hairs  distinguishes  it  from  eczema, 
which,  even  when  it  exudes  and  is  purulent,  is  still  not  tuber- 
cular. 

The  diagnosis  between  parasitic  and  non-parasitic  sj'^cosis 
maj^  present  some  difficulty.  The  parasitic  s^'cosis  develops 
much  more  quickly,  non-parasitic  sycosis  being  an  essentially 
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chronic  disease.  Tlie  parasitic  disease  is  often  associated  with 
er3'thematous  desquamating"  circles,  and  produces  more  exu- 
berant mushroom-like  tubercles  than  the  non-parasitic  affec- 
tion. Examination  of  the  hairs  and  the  presence  or  absence 
of  Trichophyton  will  remove  all  doubts. 

Treatment. — Kaposi  recommends  painting-  the  part  with  a 
1-per-cent  solution  of  perchloride  of  mercury,  or  the  use  of  a 
soap  composed  of  naphthol,  sulphur,  and  alcohol,  or  the  appli- 
cation of  acetic  acid,  with  the  addition  of  dry  sulphur  imme- 
diateh^  afterward,  stating-  that  this  treatment  often  renders 
epilation  unnecessary. 

Lailler,  on  the  other  hand,  recommends  epilation  as  soon 
as  the  inflammation  has  attained  the  stage  of  sycosis,  parasi- 
ticide lotions  in  the  early  stages,  and  daily  shaving  of  the 
affected  part. 


CHAPTER  YIL 

TINEA  TRICHOPHYTINA  UNGUIUM   (ONYCHOMYCOSIS 
TONSURANS). 

The  ring"worm-f  ungus  occasionally  attacks  the  nails,  some- 
times being  found  at  the  same  time  on  other  parts  of  the 
body.  It  may  occur  in  the  nails  of  both  fingers  and  toes,  but 
it  is  usually  only  present  in  those  of  the  fingers. 

There  is  nothing  distinctive  in  the  degeneration  of  the  nail 
substance  caused  by  the  fungus,  and  it  would  be  impossible 
without  the  microscope  to  distinguish  the  disease  say  from 
psoriasis  of  the  nails.  Eczema  and  lichen  ruber,  when  they 
affect  the  nails,  produce  similar  appearances. 

The  nail  is  brittle,  opaque,  laminated,  thickened,  and  soft, 
particularly  at  its  free  border,  under  which  the  mass,  more 
or  less  thick,  of  softened  broken-down  nail-substance  can  be 
seen.  Some  of  this  substance  examined  in  a  solution  of  potash 
shows  the  presence  of  Trichophyton. 

The  attection  is  particularly  obstinate,  it  being  ver^^  difficult 
to  get  remedies  to  reach  all  the  affected  parts.  The  nail 
should  be  scraped  very  thin  and,  if  necessary,  liquor  potassse 
applied  with  a  brush  to  soften  it.  When  that  is  done  creasote 
or  acetic  acid  may  be  dabbed  over  the  part,  or  better  still  a 
solution  of  perchloride  of  mercury  (two  to  five  grains  to  an 
ounce)  dissolved  in  alcohol  and  water,  applied  twice  or  thrice 
daily.  Whatever  treatment  is  adopted  must  be  carried  out 
carefully  and  persistently. 


CHAPTER    Till. 

KERION. 

In  the  fifth  book  of  Celsus  there  is  a  description  of  a  skin 
disease  which  he  calls  kerion.  One  variety  of  the  disease  has 
the  appearance  of  a  large  painful  boil,  and  shows,  when  it  is 
ripe,  a  great  number  of  openings  through  which  a  gelatinous 
purulent  fluid  trickles,  although  this  does  not  lead  to  the  dis- 
apjDearance  of  the  swelling.  There  is  more  decayed  matter, 
he  states,  than  in  a  boil,  and  the  sw^elling  occupies  more  space. 
It  is  nearly  always  found  on  hairy  places. 

Celsus  distinguishes  a  second  kind  in  which  the  affected 
area  is  somewhat  smaller,  but  in  which  the  surface  is  more 
"ulcerated."  Otherwise  there  is  no  difference  to  be  found  in 
his  description  of  the  two  forms. 

The  kerion  of  Celsus  is  thus  a  swelling  which  occurs  on 
the  hairy  scalp,  pale  red  in  color,  honeycomb-looking  in  ap- 
pearance, soft,  and  with  many  gaping  openings  corresponding 
to  the  hair-follicles,  from  which  there  flows  a  viscid  bird-lime- 
like fluid.  The  swelling  does  not  suppurate,  but  the  hairs  fall 
out  with  or  without  their  sheaths.  Sometimes,  especially  at 
the  beginning,  there  is  pain,  and  even  fever.  The  cervical 
glands  on  the  corresponding  side  are  swollen. 

In  1866,  Tilbury  Fox  showed  that  the  disease  is  caused  by 
Trichophyton  tonsurans.  The  disease  is  not  common,  but  when 
once  seen  the  appearance  is  so  characteristic  that  it  can  always 
afterward  be  easilj^  recognized;  indeed  it  is  so  unlike  any- 
thing else  that  occurs  on  the  scalp  that  it  can  hardly  be  diffi- 
cult to  recognize  it  from  the  description  alone. 

Dr.  Tilbury  Fox  states  that  its  characters  are :  (a)  general 
prominence  of  the  patch;  (b)  its  perforation  with  foramina, 
^.e.,  the. mouths  of  the  hair-follicles;  (c)  the  outpouring  of  a 
mucoid  fluid;  {d)  the  non-suppuration  of  the  swelling;  (e)  the 
looseness  of  the  hairs;  (/)  the  after-baldness;  (g)  the  presence 
of  a  fungus  in  the  hair  and  follicles. 


798  Pathology  and  Treatment  of  Ringivorm. 

Although  Trichophyton  is  found  in  some  hairs,  j^et  many 
hairs  from  a  patch  may  be  examined  without  finding-  any 
fungus.  The  disease  is  evidently  due  to  unusual  susceptibility 
on  the  part  of  the  individual  to  the  poisonous  action  of  Tricho- 
phyton. 

Treatment  consists  in  extracting  all  the  hairs  and  in  ap- 
plying a  weak  solution  of  corrosive  sublimate  or  carbolic  acid 
lotion. 


CHAPTEE    IX. 

TINEA  IMBRICATA. 

Dr.  Manson  has  described  a  parasitic  disease  of  the  skin 
which  he  considers  has  been  hitherto  confounded  with  tinea 
circinata.  He  describes  it  under  the  name  of  tinea  imbricata, 
and  states  that  if  it  has  been  in  existence  any  length  of  time 
it  involves  a  very  larg-e  surface,  such  as  an  entire  limb  or  side 
of  the  trunk,  or  oftener  still,  if  not  checked,  nearly  the  whole 
surface  of  the  bod}'.  It  is  characterized  by  the  abundant 
formation  of  scales,  successive  waves  of  which  are  imbricated 
over  each  other.  It  excites  very  little  irritation,  and  contains 
the  fungus  in  profusion. 

Manson  distinguishes  it  from  tinea  circinata  by  the  extent 
of  surface  involved,  the  absence  of  irritation,  the  imbrication 
and  the  profusion  of  fungus;  the  amount  of  fungus  in  tinea 
circinata  being  usually  not  great.  He  also  states  that  he  has 
succeeded  in  inoculating  tinea  imbricata  and  tinea  circinata 
on  different  parts  of  the  same  individual,  and  that  in  the  result 
of  the  two  inoculations  the  characteristic  differences  were 
maintained. 

Dr.  Manson  was  kind  enough  to  send  me  a  bottleful  of 
scales  from  a  case  of  tinea  imbricata.  These  scales  are  formed 
by  small  thin  flakes,  and  certainly'-  it  would  be  difficult  to  have 
filled  a  bottle  with  similar  flakes  from  such  cases  of  tinea 
circinata  as  we  are  accustomed  to  see  in  England.  Manson 
observed  the  disease  in  Amoy,  but  states  that  all  his  patients, 
with  one  exception,  had  been  at  one  time  in  the  Straits  of 
Malacca  or  the  islands  of  the  Malay  Archipelago;  and  he 
believes  that  tinea  imbricata  is  the  same  as  the  disease  de- 
scribed as  pita  or  Tokelau  itch. 

In  examining  the  scales  referred  to  under  the  microscope, 
I  found  that  they  contained  various  fungi.  There  was  a  con- 
siderable proportion  of  mycelia  and  conidia  indistinguishable 
from  the  mycelia  and  conidia  of  Trichophyton.     But  there  were 


800 


Pathology  and  Trcaimcnt  of  Ringzuorm. 


also  mycelia  of  a  totally  different  aspect,  some  being  smaller 
and  some  larger  than  Trichophyton.     The  engraving  (Fig.  21) 


Fig.  21. — Fungus  Found  in  Scales  from  a  Case  of  Tinea  Imbricata,  sent  to  the  author  by 
Dr.  Manson.  6,  Spores,  and  rf,  mycelium,  microscopically  indistinKuishable  from  tlie  spores 
and  mycelium  of  Trichophyton  tonsurans;  c,  mycelium  of  fungi  which,  frooi  their  com- 
parative size,  cannot  be  Trichophyton  tonsurans.  6,  c,  and  d  are  drawn  by  camera  to  the 
same  scale. 

represents  the  appearances  of  the  fungi  seen  among   these 
scales. 
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NOTES  ON  DEXTAL  SURGERY. 


CHAPTER  I. 


The  following-  pag-es  ai^e  intended  for  students  of  medicine 
and  medical  practitioners,  as  an  abridgment  of  the  elemen- 
tary principles  of  dental  surgery,  with  as  much  practical 
information  as  might  enable  some  of  the  more  common  opera- 
tions in  that  department  to  be  performed,  if  not  with  the 
artistic  skill  of  the  expert,  at  least  in  a  manner  that  in  many 
emergencies  would  be  satisfactory  and  beneficial. 

The  importance  of  a  larger  provision  being  made  for  the 
treatment  of  dental  diseases  has  of  late  occupied  a  consider- 
able amount  of  attention.  Whether  the  supply  of  specialists  in 
this  line,  or  the  increased  institution  of  public  dental  appoint- 
ments may  yet  meet  the  exigencies  of  the  occasion,  is  difficult 
to  foresee,  but  there  seems  little  doubt  that  an  acquaintance 
with  the  subject  by  medical  men,  in  a  greater  measure  than 
at  present  prevails,  might  be  of  considerable  advantage. 

The  chapters  are  arranged  somewhat  in  the  same  manner 
as  in  a  previous  and  larger  work  by  the  author,  from  which  he 
has  quoted  some  portions  given  here,  viz.,  "  A  Handbook  of 
Dental  Anatomy  and  Surgery,"  the  last  edition  of  which  was 
published  in  1871,  but  is  now  apparently  out  of  print.  The 
"  Notes,"  however,  must  be  considered  more  as  a  compilation 
of  memoranda  than  as  anything  like  a  treatise  upon  the 
subject. 

GENERAL  CHARACTERS  OF  THE  TEETH  IX  MAN. 

In  undertaking  the  treatment  of  dental  diseases,  it  is  es- 
sential that   the   practitioner    should   be   familiar  with   the 
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number,  arrang'ement,  and  form  of  the  teeth  in  man.  Anato- 
mists consider  forty-four  to  be  the  so-called  typical  number 
of  teeth  in  the  mammalia.  In  man  the  number  of  the  adult 
complement  of  teeth  is  thirty-two.  It  is  therefore  held  that 
in  man,  as  is  the  case  in  some  other  animals,  certain  teeth  are 
suppressed;  forty -four  ought,  as  it  were,  to  be  present,  but  in 
man  twelve  of  these  are  suppressed,  reducing-  the  number  to 
thirty-two.  This  diminution  of  the  typical  number  of  teeth  in 
man  affords  one  explanation  of  the  occurrence  of  what  is 
sometimes  believed  to  be  a  third  dentition — as  well  as  the 
existence  of  supernumerary  teeth  in  the  mouth — such  un- 
usual numbers,  in  both  cases,  indicating  a  return  to  the  origi- 
nal or  typical  number  which  had  been  departed  from. 

These  thirty-two  teeth  are  arranged  in  the  same  way  in 
both  the  upper  and  lower  jaw — sixteen  in  each.  In  front, 
above  and  below,  are  four  cutting  teeth,  flat  at  their  edges, 
and  termed  incisors.  Bounding  these,  on  each  side,  is  the 
canine  or  eye-tooth.  Behind  the  canine  are  two  teeth,  termed 
bicuspids,  or  small  grinders — two  on  each  side,  above  and 
below.  Behind  these  again  are  three  large  grinders,  or  the 
true  molar  teeth — three  on  each  side,  above  and  below.  These 
three  true  molar  teeth  appear  only  with  the  permanent  set. 
The  first  or  milk  set  differs  from  the  second  or  permanent 
set  in  being  twelve  teeth  fewer — six  above  and  six  below;  the 
milk  set  being  only  twenty  in  number  instead  of  thirty-two, 
and  the  difference  consisting  in  the  absence  of  any  direct  pre- 
decessors to  the  true  molar  teeth. 

In  man  the  teeth  are  all  of  one  length,  all  on  the  same  level 
at  the  crowns,  and  no  interspaces  exist  among  them,  every 
tooth  being  close  to  the  one  next  it.  The  existence  of  unoccu- 
pied spaces  among  the  teeth  of  the  lower  animals  may  explain 
why  they  suffer  so  much  less  during  dentition  or  teething 
than  man,  where  the  jaw  is  barely,  if  it  is  actually,  sufficient 
to  contain  the  teeth  with  which  it  is  furnished. 

Each  tooth  is  composed  of  three  different  substances,  viz. 
— 1st,  a  body  or  base,  composed  of  dentine;  2d,  a  cap,  invest- 
ing the  crown,  and  termed  enamel;  3d,  a  substance  coating 
that,  and  termed  cement. 

The  character  of  root  or  fang  in  each  tooth  is  one  of  the 
chief  marks  by  which  they  are  distinguished  from  each  other. 
The  natural  form  of  root  m  all  the  incisor  teeth,  above  and 
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iDelow,  is  a  single,  straight,  conical  fang-.  In  the  canin©  teeth 
the  same  form  is  observed.  In  the  bicuspids  of  the  lower 
jaw  the  single  root  continues,  but  in  those  of  the  upper  jaw  it 
inclines  to  divide  into  two  fangs.  In  all  the  upper  molars  the 
number  of  fangs  is  three ;  two  outside,  and  one  next  the  palate. 
In  all  the  lower  molars  the  number  of  the  fangs  is  two,  one 
behind  the  other. 

A  knowledge  of  the  number,  form,  and  direction  of  these 
fangs  is  essential  for  performance  of  tooth  extraction,  as  a 
tooth  is  extracted  with  much  more  rapidity-  and  greater  ease 
by  attention  to  its  form  and  mode  of  fixation. 

The  first  appearance  of  the  teeth  takes  place  about  the 
seventh  or  eighth  month  of  infancy,  with  the  eruption  of  the 
temporary  or  milk  set.  As  soon  as  the  crown  of  the  still  un- 
seen tooth  is  completed,  and  long  before  the  root  is  perfect,  it 
is  "cut,"  as  it  is  called.  This  takes  place,  not  by  the  tooth 
forcing  a  way  for  itself  through  the  gum  and  other  tissues, 
but  by  these  tissues  themselves  making  a  wa}'  for  its  escape. 
An  opening  is,  if  we  may  so  speak,  spontaneouly  formed  for 
it;  the  tooth  protrudes  through  this  opening,  and  to  a  certain 
extent  the  tooth  is  hoisted  a  little  way  out  of  the  gum.  This 
lifting  up  of  the  3'oung  tooth,  on  its  first  penetrating  the  gum, 
causes  it  to  appear  to  grow  more  rapidly  than  it  really  does, 
— such  apparent  rapidity  of  growth  during  the  first  few  days 
of  a  tooth's  existence  in  the  mouth  being,  hovv'ever,  deceptive. 

This,  in  general  terms,  constitutes  that  strictly  natural 
and  healthy  process  g'oing  on  in  infant  life,  and  termed  "  teeth- 
ing," not  a  step  in  which  is  to  be  regarded  as  disease.  Denti- 
tion may,  like  every  other  natural  process,  assume  a  diseased 
or  morbid  condition,  but  in  no  ordinary  case  does  it  deserve 
the  bad  character  generally  assigned  it. 

The  first  or  temporary  set  is  soon  lost  and  replaced  by 
others  which  are  to  be  renewed  no  more — the  permanent  or 
adult  teetli.  The  various  steps  by  which  this  second  dentition 
is  effected  closely  resemble  those  of  the  first,  and  it  might  be 
tedious  to  enter  upon  the  physiology  of  the  process  in  either 
case.  The  main  difference  is  that  the  majority  of  the  teeth  in 
the  second  or  permanent  set  have  had  predecessors  among 
those  of  the  first  set;  they  form,  as  it  were,  a  second  crop,  and 
this  second  crop  is  much  longer  in  coming  to  perfection  than 
the  first  was;  inasmuch  as  within  three  years  after  birth  all 
12—53 
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the  first  crop  had  appeared  above  ground,  whereas  the  second 
is  not  all  up  for  close  upon  twenty  years  more,  during-  nearly 
all  which  time  one  or  other  of  its  members  has  been  in  process 
of  growth. 

The  time  at  which  the  various  teeth  of  the  first  and  second 
dentition  are  "  cut "  varies  considerably.  The  earliest  teeth 
to  appear  above  the  gum  in  the  first  or  temporary  set  are  the 
lower  central  incisors.  This  takes  j)lace  about  the  seventh  or 
eighth  month  of  infant  life  In  a  week  or  two  those  of  the 
upper  jaw  succeed  them  The  lateral  incisors  of  the  upper 
jaw  next  appear  about  the  eighth  or  ninth  month,  and  those 
of  the  lower  jaw  quickly  follow.  The  anterior  lower  molars 
are  cut  from  the  twelfth  to  the  sixteenth  month,  and  immedi- 
ately after  them  come  the  corresponding  teeth  in  the  upper 
jaw.  During  the  seventeenth  or  eighteenth  month  the  canines 
appear,  generally  those  in  the  ui)per  jaw  first,  and  before  the 
age  of  two  and  a  half  years  the  second  milk  molars  generally 
commence  to  make  their  appearance,  thus  completing  the 
temporary  set  of  teeth. 

The  second  set  generally  begins  to  appear  about  the  age 
of  seven  years,  by  the  first  permanent  molars  being  then  cut. 
These  are  followed  by  the  permanent  central  incisors  before 
eight,  the  lateral  incisors  about  nine,  the  first  bicuspids  at  ten, 
the  second  at  eleven,  the  canines  at  twelve,  the  second  molars 
at  thirteen,  and  the  third  molars  at  twenty  or  twenty-one 
years  of  age,  or  about  these  dates  as  a  general  rule. 

The  structure  of  the  three  substances  mentioned  as  enter- 
ing into  the  formation  of  a  tooth  is  peculiar,  and  all  of  them 
are  different  from  each  other. 

Dentine,  or  the  bodj'  of  the  tooth,  is  composed  of  excessively 
minute  tubes,  the  walls  of  which  consist  of  something  like 
bone.  These  tubes  are  arranged  so  as  to  lie  with  one  end 
opening  at  the  centre  of  the  tooth,  the  other  terminating  at 
its  external  surface.  The  use  of  them  seems  to  be  in  main- 
taining the  vitality  of  the  tooth,  by  drawing  nourishment 
from  the  vessels  running  along  its  central  cavity  and  perhaps 
the}^  serve  to  endow  the  dentine  with  a  certain  amount  of 
sensitiveness. 

Enamel  consists  of  a  collection  of  minute,  dense,  and  ex- 
cessively hard  columns,  closel}'  packed  together,  and  standmg 
upon  the  surface  of  the  dentine,  where  that  substance  is  ex- 
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posed  v'ithin  the  mouth,  and  for  which  they  constitute  merely 
a  mechanically  protective  covering. 

Cement  is  a  substance  closely  resembling  ordinary  bone, 
and  acts  in  the  double  capacity  of  assisting  the  central  cavity 
of  the  tooth  in  affording  nourishment  to  the  dentine,  and  as  a 
bond  of  union  between  the  root  of  the  tooth  and  its  socket. 
The  cement  is  more  largely  furnished  with  the  means  of  de- 
riving a  supply  of  nourishment  from  the  adjoining  blood- 
vessels than  the  dentine;  and,  as  the  centre  of  the  tooth  and 
the  surface  of  its  fang  are  thus  provided  with  the  means  of 
sustenance,  its  vital  powers  are  sufficiently,  although  feebly, 
maintained. 

Wherever  anj^  of  these  three  substances  are  defective,  they 
are,  owing  to  the  small  amount  of  life  at  best  possessed  by 
them,  more  prone  to  disease  and  destruction.  In  their  healthy 
condition  nature  has  provided  against  the  trying  circum- 
stances these  organs  are  necessarily^  exposed  to  in  such  a 
locality  as  the  mouth;  but  where  any  imperfection  or  disor- 
dered condition  exists  in  the  component  hard  structures  of  a 
tooth,  the  combined  effect  of  this,  and  all  the  agencies  to  which 
it  becomes  exposed  readily  result  in  disease  or  death  and  sub- 
sequent decomposition  or  decay  of  its  substance,  constituting 
W' hat  is  termed  "  dental  caries."  The  substance  of  the  tooth 
is  destroyed,  broken  down,  and  removed;  the  central  canal, 
largely  supplied  with  nerves  as  well  as  blood-vessels,  and  the 
cement  substance,  also  largely  endowed  with  sensation,  either 
or  both  become  encroached  upon;  acute  pain  is  the  result,  and 
toothache  in  its  true  form  is  produced. 


CHAPTER  11. 

GENERAL  ANATOMY  OF  THE  MAXILLARY  APPARATUS. 

The  anatomy  of  the  dental  system  cannot  be  well  described 
or  thoroughly  understood  without  taking-  into  account  the 
anatomy  of  all  those  structures  which,  besides  the  teeth,  are 
involved  in  the  performance  of  mastication.  These  structures 
include  the  bones  entering-  into  the  formation  of  the  upper  and 
lower  jaw,  the  muscles  moving  the  lower  jaw,  the  nerves  and 
blood-vessels  supplying  these  parts,  and  the  integument  cover- 
ing them  inside  the  mouth — a  mere  resume  or  memorandum 
of  which  may  be  here  appended. 

Upper  and  Loiver  Maxillary  Bones  and  Teeth. — What  is 
termed  the  arch  of  the  upper  jaw  is  formed  by  the  junction  of 
two  separate  bones,  one  for  each  side,  and  termed  the  right 
and  left  superior  maxillag  or  maxillary  bones.  Each  of  these 
bones  contains  eight  teeth  in  the  adult  subject,  namely,  one 
central  incisor,  one  lateral  incisor,  one  canine,  two  bicuspids, 
and  three  molars.  These  two  bones  articulate  with  each  other 
in  the  middle  line  of  the  face,  and  from  their  large  extent  assist 
in  the  formation  of  the  orbit,  the  nose,  the  cheeks,  and  the  pal- 
ate. The  superior  maxillary  bone  is  very  irregular  in  shape. 
It  maj^  be  generally  described  as  possessing  an  external  sur- 
face— that  upon  which  the  cheek  rests;  an  internal  surface — 
that  applied  to  the  corresponding  surface  of  the  bone  of  the 
opposite  side  and  other  parts;  and  a  posterior  surface,  form- 
ing the  tuberosity  which  rounds  off  the  bone  behind.  Above 
it  presents  a  smooth  flat  surface,  which  forms  part  of  the  floor 
of  the  orbit.  Below  it  presents  an  arched  surface,  entering 
into  the  formation  of  the  palate,  and  having  the  upper  teeth 
projecting  downward  from  its  external  border.  Partly  in- 
closed by  all  these  surfaces,  a  large  hollow  space  exists  in  the 
body  of  the  bone  termed  the  maxillary  antrum  or  antrum  of 
Highmore.  This  cavity  is  of  a  triangular  form,  and  its  closure 
is  completed  by  certain  other  bones  entering  into  the  forma- 
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tion  of  the  skull.  The  superior  maxillary  bone  g-ives  passag-e 
to  a  branch  of  the  fifth  pair  of  nerves  throug-h  a  small  round 
opening  immediately  under  the  orbit,  and  enters  into  the 
formation  of  the  nose  in  conjunction  with  the  same  bone  on 
the  opposite  side. 

The  lower  jaw  is  formed  by  an  arched  or  horse-shoe-shaped 
bone,  termed  the  inferior  maxilla  or  inferior  maxillary  bone. 
It  is  divided  into,  a  horizontal  portion,  containing  the  lower 
teeth,  and  an  upright  or  ascending  portion,  terminating  in  the 
joint  or  temporo-maxillary  articulation  at  each  side.  These 
portions  are  named  respectively  the  horizontal  and  the  ascend- 
ing ramus  of  each  side,  the  chin  being-  considered  as  placed 
between  them  in  front.  The  ascending  ramus  on  each  side  is 
bounded  superiorly  by  two  structures,  viz.,  in  front  by  a  sharp 
and  thin  process  of  bone  termed  the  coronoid  process,  and 
behind  by  another  process  of  a  thick  and  somewhat  tuberose 
aspect,  termed  the  condyle,  and  constituting  the  articular 
portion  of  this  bone.  Between  the  coronoid  process  in  front 
and  the  condyle  behind,  the  flat  substance  of  the  ascending 
ramus  is  hollowed  into  a  deep  notch  called  the  sigmoid  notch. 
Proceeding  downward,  we  find  the  internal  aspect  of  the  as- 
cending ramus  perforated  by  a  canal  opening  downward  into 
the  substance  of  the  bone.  This  is  the  inferior  dental  foramen 
for  the  transmission  of  a  nerve  and  blood-vessels  into  the  body 
of  the  bone  for  the  supply  of  the  contained  teeth,  etc.  At  its 
lower  and  back  part,  the  angle  formed  by  the  commencement 
of  the  horizontal  ramus  is  termed  the  angle  of  the  jaw,  and 
passing  forward  from  this  on  each  side  to  the  chin  is  what  has 
been  already  described  as  the  horizontal  ramus.  Midway  be- 
tween the  angle  and  the  chin  on  each  side  is  a  small  round 
opening — the  mental  foramen, — and  marking  the  centre  of  the 
chin  is  a  somewhat  elevated  ridge  denominated  the  symphysis 
of  the  lo\ver  jaw. 

Such,  in  general  terms,  and  without  entering  upon  any  de- 
tailed description,  are  the  more  characteristic  features  of  the 
upper  and  lower  maxilke. 

The  alveolar  cavities  or  sockets  in  which  the  teeth  are  im- 
planted in  these  bones,  consist  of  a  series  of  pits  arranged 
along  the  free  border  of  each  jaw,  and  into  which  the  fangs  of 
the  teeth  aro  accurately  fitted.  This  accuracy  of  fitting,  along- 
with  the  curved  form  assumed  by  the  fangs,  and  the  union 
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established  by  the  membranous  structures  situated  between 
them  and  the  sockets,  explain  the  remarkabl^^  firm  manner  in 
which  the  teeth  are  found  fixed  in  the  jaws. 

Each  alveolar  cavity,  whether  for  the  singie  root  of  such 
teeth  as  those  having  only  one  fang,  or  for  any  one  of  the 
fangs  of  teeth  having  several,  is  inclosed  by  four  w^alls,  one 
situated  toward  the  lips  or  cheeks,  and  one  toward  the  tongue 
or  palate,  as  the  case  may  be,  in  the  upper  or  lower  jaw;  and 
besides  these,  two  transverse  walls  or  partitions  exist,  sepa- 
rating" each  alveolar  cavity  from  the  others.  All  these  walls 
are  perforated  by  innumerable  minute  openings  for  the  trans- 
mission of  vessels,  etc.,  to  the  outside  of  the  fang-,  and  at  the 
deepest  part  of  the  sockets  several  larger  openings  exist  for 
the  entrance  of  the  nerves  and  blood-vessels  to  the  pulp  cavi- 
ties of  the  teeth.  The  transverse  walls  or  partitions  are  much 
less  dense  in  their  structure  than  either  the  external  or  in- 
ternal walls;  and  the  external  wall  is  in  nearly  all  the  teeth 
much  thinner  and  weaker  than  in  the  internal  one. 

These  peculiarities  in  the  alveolar  cavities  are  important 
to  be  kept  in  mind  with  reference  to  extraction  of  the  con- 
tained teeth.  The  exact  adaptation  of  the  alveolar  walls  to 
the  form  of  the  fang  lodged  within  them,  especially  when 
considered  along-  with  the  curvature  so  generally  assumed  by 
these  fangs,  will  at  once  indicate  the  impossibility  of  remov- 
ing the  teeth  from  their  sockets  by  a  straight  pull.  On  the 
other  hand,  the  thinness  of  the  external  alveolar  wall,  with 
the  notable  exception  of  the  posterior  molars  of  the  lower 
jaw,  coupled  with  the  fact  that,  like  the  stones  formin.g  an 
arch,  the  fangs  of  all  teeth  are  broadest  on  their  outer  aspect, 
indicates  that  a  force  ultimately  applied  so  as  to  dislodge 
the  teeth  in  an  outward  direction,  will  tend  very  materially 
to  facilitate  their  removal.  In  the  same  manner,  the  soft  and 
spongy  texture  of  the  tranverse  partitions  of  the  alveolar 
ridge  renders  it  apparent  how,  in  using  the  elevator  or  tooth- 
punch,  a  root  or  stump  will  be  easily  extruded,  on  these  walls 
or  partitions  yielding  before  the  power  of  such  an  instrument 
when  properly  directed.  The  disadvantages,  again,  attend- 
ing- an  unacquaintance  with  such  matters  are  too  obvious  to 
require  any  comment  here. 

The  anatomical  configuration  of  the  teeth  themselves,  im- 
planted in  the  upper  and  lower  maxilhe,  differs  very  much 
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among'  the  individual  members  of  the  series,  and  according-  as 
they  are  temporary-  or  permanent.  The  four  incisors  of  the 
upper  jaAv  are  single-fanged  teeth,  and  they  differ  from  the 
corresponding-  teeth  of  the  lower  jaw,  inasmuch  as,  while  the 
upper  ones  have  round  fusiform  fangs,  the  lower  ones  have  the 
fang  very  much  flattened  from  side  to  side.  The  eye-teeth,  or 
canines,  possess  longer  and  stronger  fangs  than  any  of  the 
other  teeth.  The  form  of  these  fangs  is  a  somewhat  flattened 
cone,  frequently  marked  on  the  sides  by  a  deep  groove  or  fur- 
row— a  construction  rendering  their  fixation  in  the  jaw  very 
secure.  The  bicuspids  in  the  upper  jaw — two  in  number  on 
each  side — have  their  fang's  either  single  and  rery  much  flat- 
tened from  side  to  side,  or  this  flattening  so  pronounced  in  the 
middle  as  to  divide  the  otherwise  single  fang  longitudinally ; 
thus  leading-  to  the  tooth  having-  two  fangs — one  externally 
and  one  internally — both  in  such  cases  being-  generally  round 
and  attenuated.  In  the  lower  jaw  the  corresponding-  teeth 
have  simple  round  tapering  fangs,  sometimes  of  considerable 
length.  The  molar  teeth  of  the  upper  differ  in  an  important 
respect  from  those  of  the  lower  jaw.  The  upj)er  molars  have 
three  fang-s,  the  lower  have  onl^^  two.  The  three  fangs  of  the 
upper  molars  are  arrang-ed  so  that  two  shall  be  situated  next 
the  cheek — one  fang-  behind  the  other — and  the  third  fang- 
placed  inside  the  others  and  directed  toward  the  palate.  In 
this  manner  the  upper  molars  j)OSsess  one  palatal  and  two 
buccal  or  cheek  fangs,  the  palatal  being  the  largest,  and  next 
to  that  the  anterior  buccal  fang.  The  lower  molars  possess 
two  fangs,  one  placed  behind  the  other,  and  of  these  the  an- 
terior is  markedly  the  largest.  The  fangs  of  the  lower  are 
g-enerally  much  broader  and  long-er  than  those  of  the  upper 
molar  teeth. 

A  difference  has  been  stated  as  existing  between  the  form 
of  the  temporary  contrasted  with  that  of  the  permanent  teeth. 
This  is  not  conflned  merely  to  the  size  of  the  permanent  teeth 
being  so  much  greater  than  that  of  the  deciduous  set;  but  the 
temporary  teeth  are  peculiar  in  two  respects — first,  they  have 
the  crown  very  much  contracted  at  its  junction  with  the  fang 
or  fangs,  so  as  to  cause  a  bulging-  or  shoulder  at  that  part 
where  the  tooth  rests  upon  the  g-um ;  and  second,  in  all  the 
multiple-fanged  teeth  in  the  temporary  set,  the  fangs  are 
spread  much  more  widely,  and  their  separation  increases  much 
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more  rapidly  toward  their  extremities  than  is  the  case  with 
similar  teeth  in  the  permanent  series.  Both  these  peculiarities 
will  be  found  of  some  service  to  be  kept  in  mind  in  grasping-  a 
temporary  tooth,  and  in  proceeding  to  its  extraction. 

Mucous  Membrane  of  the  Mouth,  etc. — The  entire  cavity 
of  the  mouth  is,  in  common  with  other  portions  of  the  ali- 
mentary canal,  lined  by  a  structure  analogous  to  the  skin 
covering  the  external  surface  of  the  bod}^,  and  termed  mucous 
membrane.  Several  bodies,  termed  salivary  glands,  are  as- 
sociated with  the  mucous  membrane  of  the  mouth,  and  aid  in 
supplying  moisture,  in  the  form  of  saliva,  to  that  cavity.  The 
principal  glands  are  three  in  number  on  each  side,  namely,  the 
parotid  gland,  the  largest  of  the  three,  situated  in  the  neigh- 
borhood of  the  ascending  ramus  of  the  jaw,  and  opening  by  a 
duct,  called  the  duct  of  Stenon,  on  the  internal  surface  of  the 
cheek,  opposite  the  second  upper  molar  tooth ;  the  submaxil- 
lary g-land,  situated  under  the  horizontal  ramus  at  its  back 
part,  and  opening  into  the  mouth  by  a  duct,  termed  Whar- 
ton's duct,  terminating  under  and  near  the  front  part  of  the 
tongue;  and  the  sublingual  giand,  situated  under  the  tongue 
on  each  side,  and  opening  b}^  several  small  outlets  near  the 
orifice  of  Wharton's  duct.  The  whole  mucous  membrane  of 
the  mouth,  together  with  the  salivary  glands,  sjnnpathizes 
largely  with  the  teeth  in  their  diseased  conditions,  and  be- 
comes the  seat  of  manj^  painful  affections  in  irritation  of  the 
parts  arising  from  this  cause. 

In  many  cases  a  large  deposit  of  calcareous  matter  takes 
place  from  the  saliva  and  attaches  itself  in  thick  masses  to 
the  crowns  or  any  exposed  portions  of  the  teeth.  This  deposit 
is  termed  tartar  or  salivary  calculus.  The  operation  termed 
scaling  consists  in  the  removal  of  this  substance  from  that 
surface — generally  the  buccal  or  lingual  surface — of  the  teeth. 
Instruments  for  this  purpose,  termed  scalers,  are  to  be  had  in 
a  variety  of  forms.  They  are  used  by  inserting  the  point  into 
or  under  the  masses  of  tartar  and  scraping,  or  if  in  large 
quantit^^  lifting,  it  away,  taking  care  not  to  loosen  the  teeth  in 
so  doing.  The  roughness  left  after  scaling  may  be  removed 
by  rubbing  the  exposed  enamel  with  powdered  chalk  on  a 
piece  of  cane  or  pointed  wood,  but  the  feeling  soon  passes  off 
without  any  particular  measures  being  employed. 


CHAPTER    III. 

DENTITION:     ITS     DISORDERS  AND    THEIR    TREATMENT. 

Dentition,  in  the  common  acceptation  of  the  word,  appears 
to  be  too  frequently  confined  to  that  period  at  which  the  tem- 
porary teeth  make  their  appearance  above  the  s"um ;  and  in 
this  restricted  sense  constant  reference  is  made  to  a  number 
of  affections  occurring-  during-  infancy,  and  attributed  to  the 
morbid  influence  of,  exclusively,  the  eruptive  stage  of  this 
process,  under  the  various  names  of  teething,  cutting-  the 
teeth,  etc.,  all  having-  regard  to  the  penetration  of  the  tissue 
inclosing-  the  tooth,  as  if  this  were  effected,  not  according  to 
a  vital  process,  but  by  mechanical  force,  while  the  other 
stages  are  never  taken  into  account  at  all.  It  is  of  importance, 
however,  in  the  consideration  of  this  subject,  to  bear  in  mind 
that  the  process  of  dentition  is  in  all  its  stag-es  a  natural  one, 
regulated  by  the  same  physiological  laws  as  other  healthy 
actions,  and  ought  to  proceed  without  constitutional  disturb- 
ance. It  usually  does  so  in  all  animals,  so  far  as  w^e  know, 
with  the  exception  of  man;  and,  in  his  case,  Avhen  disturbance 
happens  to  take  place,  it  is  to  be  regarded  as  arising-  from 
some  peculiar  abnormal  condition  of  the  parts  concerned  in, 
and  not  at  all  as  an  inherent  effect  of  the  process  itself. 

Whatever  complications  may  arise  as  secondary  conse- 
quences of  dentition,  pain  seems  to  be  its  most  frequent  as 
well  as  its  most  simple  accompaniment,  and  it  is  to  the  im- 
mediate causes  of  this  condition,  as  mainly  productive  in  its 
results  of  those  maladies  observed  to  be  more  common  about 
this  age,  that  attention  has  been  so  often  directed.  In  chil- 
dren at  this  age,  the  manifestations  of  pain  are  unmistakable, 
althoug-h  it  becomes  a  very  difficult  matter  in  many  cases  to 
assign  to  such  pain  an  exact  localit3\  Pain,  when  associated 
with  the  tooth  g-erms,  may  be  either  of  a  neuralgic  or  inflam- 
matory nature.  Where  it  seems  transitory  or  intermittent, 
it  is  probably  neuralgic;  where  it  is  persistent,  and  especially 
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if  accompanied  by  swelling,  heat,  or  redness  of  any  part  of  the 
g-ums,  inflammatory  action  is,  of  course,  evident.  It  is  in 
either  case,  however,  comparatively  unimportant,  so  long-  as 
the  evil  is  confined  to  the  mouth.  When  it  reacts  upon  the 
general  system,  and  leads  to  functional  derangement,  inter- 
ference of  some  kind  becomes  necessar3\ 

If  no  indications  of  inflammation  exist  in  the  mouth,  and 
no  tooth  may,  according  to  the  natural  course  of  events,  be 
expected  to  appear  for  a  considerable  time,  some  substance 
should  be  given  the  child  to  rub  against  its  gums,  care  being 
taken  that  such  substance  should  not  be  liable  to  breaking  or 
passing  into  the  mouth — such  as  crusts  of  bread,  small  keys,, 
coins,  and  the  like.  In  this  way  an  increased  flow  of  saliva, 
is  produced,  and  a  derivative  action,  as  well  as  a  kind  of  fo- 
mentation, to  the  parts  is  obtained ;  and  the  alveoli  and  gums- 
seem  to  be  acted  on,  probably  by  the  friction  and  pressure 
accelerating  their  absorption. 

Where,  on  the  other  hand,  the  gum  is  red  or  hot,  or  ap- 
pears tense  and  stretched  by  the  pressure  of  the  crown  of  the 
tooth  beneath,  more  active  measures  may  be  employed.  The 
chief  of  these  is  what  is  termed  scarification.  This  consists 
in  making  an  incision  down  upon  the  tooth,  the  object  being 
to  relieve  congestion  and  to  facilitate  the  egress  of  the  tooth, 
by  dividing  any  bands  or  bridles  of  tough  mucous  membrane 
opposing  its  escape.  The  method  of  performing  this  little 
operation  in  the  easiest  manner  will  be  found  to  be  either  by 
the  ordinary  gum  lancet  or  by  means  of  a  sharp-pointed,, 
curved,  and  somewhat  short  bistoury — that  known  as  Syme's 
abscess  knife  being  the  most  suitable, — and  making  a  crucial 
incision  completelj^  through  the  tissues  covering  the  tooth. 
This  should  be  adopted  only  as  a  last  resource,  and  after  ma- 
ture consideration.  Where  apparently  causeless  convulsions, 
for  example,  occur  during  the  active  stage  of  dentition,  or 
where  the  eruption  of  previous  teeth  has  been  uniformly  at- 
tended with  much  suffering,  less  hesitation  may  be  necessary; 
but  in  other  cases  some  local  evidence  of  irritation  should 
always  be  present  before  having  recourse  to  such  practice. 
And  some  attention  must  be  paid  to  those  periods  in  the  pro- 
cess of  dentition  when  the  various  teeth  may  be  naturallj^  ex- 
pected to  make  their  appearance,  because  it  is  at  such  periods 
that  this  operation  is  most  likely  to  be  attended  with  benefit. 
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The  temporary  teeth  are  not  subject  to  irregularity  in  their 
arrangement.  This,  on  the  other  hand,  is  a  ver^^  common 
occurrence  among  the  members  of  the  permanent  set.  The 
most  marked  forms  of  irregularity  seem  to  occur  in  the  front 
part  of  the  dental  series,  g'enerally  among  the  teeth  anterior 
to  the  bicuspids.  Sometimes  the  irregularitj^  is  confined  to 
mere  crowding  and  displacement  of  the  teeth  in  one  or  other 
jaw;  sometimes  it  leads  to  more  perceptible  deformity,  such 
as  projection  of  the  under  teeth  beyond  the  upper,  leading  in 
this  wa}'  to  the  patient  being  what  is  termed  under-hung-. 

The  treatment  of  dental  irregularity  consists  of  two  kinds, 
— first,  that  of  providing  sufficient  space  to  accommodate  the 
teeth  in  their  regular  order;  and,  second,  that  of  forcing  them 
into  their  natural  situations  when  such  space  has  been  pro- 
vided. The  first  step,  then,  being  to  obtain  space  for  the  dis- 
placed teeth,  it  generally  becomes  necessary  for  this  purpose 
to  extract  one  or  more  at  some  part  of  the  mouth.  The  ques- 
tion is,  which  teeth  to  select  for  removal. 

A  difficulty  exists  in  most  of  these  instances,  arising  from 
the  fact  that  not  only  the  present  condition  but  the  prospec- 
tive circumstances  of  the  case  require  to  be  taken  into  account. 
In  many  cases,  for  instance,  in  irregularity  of  the  incisor  teeth, 
the  extraction  of  two  temporary  incisors  might  be  required  to 
make  room  for  one  permanent  one,  which  may  be  making  its 
appearance  out  of  line  owing  to  their  presence.  But  in  ex- 
tracting such  two  temporary-  for  one  permanent  tooth,  we 
may  be  sacrificing  the  space  which  one  of  the  two  temporary 
teeth  removed  was,  as  it  were,  keeping  for  its  own  proper  suc- 
cessor. In  other  words  Ave  should  be  regulating  one  perma- 
nent tooth  at  the  expense  of  entailing  irregularity  on  another. 
The  extraction  of  the  temporary  canines  would  frequently  ap- 
pear to  present  the  simplest  and  most  obvious  method  of 
affording  extra  space  for  the  incisors  situated  between.  But 
as  these  canine  teeth  are  not  shed,  nor  their  successors  erupted, 
till  long  after  the  incisors  on  the  one  side  of  them  and  the  bi- 
cuspids on  the  other  have  appeared  in  the  mouth,  the  chances 
are,  that  by  the  early  and  premature  removal  of  the  tem- 
porary canine  the  permanent  tooth  would,  at  its  proper  period 
of  eruption,  find  no  space  left  for  its  occupation.  Such  con- 
siderations as  these  ought  always  to  be  kept  in  mind  before 
precipitately  extracting  what  ma^'  appear  to  be  the  tooth  or 
teeth  at  fault. 
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The  canine  teeth  are  subject  to  great  irreg-ularity  in  posi- 
tion; but  of  all  other  teeth  they  resume  their  place  with  the 
least  amount  of  interference.  If,  however,  the  anterior  bicus- 
pid threatens  to  leave  too  little  space  for  the  canine,  the  second 
temporary  molar  of  that  side  should  be  extracted,  rather  than 
the  temporary  canine,  as  this  tooth  serves  to  keep  a  space 
vacant  for  its  expected  permanent  successor. 

Where  all  the  temporary''  t-eeth  are  already  removed,  the 
first  or  anterior  permanent  molar  is  the  next  to  be  sacrificed, 
as  this,  of  all  the  permanent  set,  is  the  one  most  subject  to  be 
lost. 

Lastly,  in  such  cases  as  those  where  it  seems  hopeless  to 
expect  that  sufficient  space  will  be  gained  by  the  removal  of 
teeth  at  a  distance  from  those  to  be  reg-ulated,  such  of  these 
irregular  teeth  themselves  as  seem  least  serviceable,  and  most 
likely  to  facilitate  the  rearrangement  of  the  others,  may  re- 
quire removal ;  always  bearing  in  mind  that  the  canines  are 
perhaps  the  most  durable,  and  in  that  respect  consequently 
the  most  valuable,  teeth  in  the  whole  series,  and  the  first 
molars  the  least  so. 

When  sufficient  space  has  been  gained,  the  displaced  teeth 
may  be  forced  into  position  in  a  varietj^  of  ways.  The  princi- 
ple upon  which  all  of  these,  however,  are  founded,  consists  in  a 
plate  of  metal,  or  other  material,  being  accurately  fitted  to 
the  palate  or  jaw,  and  so  secureh"  fastened  in  its  place  as  to 
afford  a  fixed  point  from  which  the  displaced  teeth  may  be 
acted  upon,  either  by  being  pressed  into  their  place  by  little 
wedges,  and  such  like  means,  or  being  dragged  into  it  by  the 
"use  of  ligatures;  considerable  time — some  months  generally 
— being  required  for  the  accomplishment  of  such  an  object,  in 
whatever  mode  it  may  be  attempted. 

As  the  making  of  such  plates  requires  all  the  experience  of 
a  regular  mechanical  dentist,  it  seems  unnecessary-  here  to 
dilate  upon  their  construction.  What  chiefly  devolves  upon 
the  surgical  practitioner  is,  to  see  that  such  plates,  when  sup- 
plied, are  continuously  worn,  and  to  impress  upon  the  mind  of 
the  patient  and  attendants  the  length  of  time  required  for 
effecting  those  ends  for  which  their  use  is  intended. 


CHAPTER  IV. 

DENTAL  CARIES,  NECROSIS,  AND  EXOSTOSIS;  ALVEOLAR 
ABSCESS  AND  FUNGUS  OF  THE  PULP. 

The  pathological  conditions  under  which  the  dental  tissues 
are  met  with  naturally  seem  to  arrange  themselves  under  two 
separate  heads.  First,  those  where  a  morbid  development  of 
new  tissue  occurs;  and  second,  those  where  the  normal  tissues 
of  a  tooth  become  deteriorated  or  destroyed.  Exostosis  of 
the  fang"  may  serve  to  exemplify  the  first,  and,  dental  caries 
may  be  taken  as  illustrative  of  the  second  of  these  divisions. 

The  ordinary  characters  of  caries  are  in  general  familiarly 
understood.  It  consists  in  a  diseased  condition  of  the  dental 
tissues,  especially  of  the  dentine,  whereby  it  becomes  disin- 
tegrated and  its  lime  salts  disappear,  leaving  a  large,  softened, 
and  discolored  cavity  in  the  tooth,  which,  when  left  to  itself, 
ends  in  the  crumbling  down  and  total  loss  of  the  whole  crown, 
and  frequently  of  the  greater  portion  of  the  fangs.  At  its 
earliest  stages  this  affection  usually  attracts  little  or  no  at- 
tention. This  arises  from  the  small  amount  of  sensibility  ex- 
isting in  the  dentine  of  a  previously  healthy  tooth.  Consider- 
able morbid  change  may  here,  however,  as  in  other  tissues, 
take  place  without  pain,  and  its  occurrence  thus  be  overlooked. 
Generally  a  slight  discoloration  exists  at  the  site  of  the  disease 
from  a  very  early  period.  A  dark  spot  or  streak  appears  on 
some  part  of  the  enamel,  very  often  at  some  part  where  it  is 
thinnest,  such  as  in  the  hollows  of  the  crown  of  a  molar  tooth, 
or  where  the  enamel  becomes  attenuated  as  it  approaches  the 
fang.  At  such  points  the  flaw  becomes  more  and  more  ap- 
jDarent;  the  enamel  assumes  a  friable  and  undermined  appear- 
ance; and  at  some  unexpected  moment,  this  structure  gives 
way  more  or  less  and  reveals  the  altered  dentine  below,  a  state 
of  matters  probably  up  to  this  time  unsuspected.  From  this 
period   the   distinguishing  characteristic  of  dental  caries,  in 
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contrast  with  that  of  other  osseous  tissues,  is  manifest,  namely, 
the  essential  part  played  by  chemical  action  from  without,  in 
addition  to  those  changes  going-  on  from  within — vital  becom- 
ing combined  with  mere  chemical  action,  and  the  tissues  of 
the  tooth  being  literally  decomposed.  Pathological  changes 
render  the  substances  of  the  tooth  open  to  the  attacks  of 
chemical  agencies  existing  in  the  secretions  of  the  mouth,  and 
by  these  last  the  calcareous  mattei-s  of  the  diseased  structures 
are  dissolved  and  washed  awa3^  The  microbe  theories  and 
the  action  of  bacteria  and  bacilli  may  yet  be  found  to  explain 
what  is  still  obscure  in  this  process.  The  structure  primarily 
affected  is  generally  the  enamel.  Very  soon,  however,  the 
dentine  suffers,  and  frequently  the  cement  also  becomes  in- 
volved in  the  disease.  Sometimes  these  two  latter  structures 
appear  to  be  first  affected.  The  nearly  inorganic  nature  of 
the  enamel  would  almost  preclude  the  idea  of  any  lesions  pri- 
marily occurring  there  being  of  a  vital  nature.  More  proba- 
bly', where  this  substance  is  affected  in  the  first  instance,  it 
does  no  more  than  favor  or  excite  the  commencement  of  true 
caries  in  the  dentine  beneath. 

Besides  these  somewhat  anomalous  characters  presented 
by  dental  caries  during  its  progress  in  individual  teeth,  there 
are  certain  peculiarities  manifested  bj^  it  in  the  manner  in 
which  it  spreads  among  the  various  members  of  the  dental 
series.  Certain  teeth,  such  as  the  first  lower  molars,  are 
much  more  liable  to  its  attacks  than  others,  and  it  generally 
attacks  in  a  uniform  manner  corresponding  teeth  on  both 
sides  of  the  mouth.  Frequently  the  disease  suddenly  com- 
mences and  goes  on  in  a  series  of  successive  attacks  for  some 
months,  or  even  a  few  j^ears,  until  a  number  of  teeth  have 
been  destroyed,  when  it  suddenly  and  inexplicably  disappears, 
and  perhaps  recurs  no  more  during  a  lifetime.  At  other 
times,  in  cases  where  one  or  two  obviously  defective  or  per- 
haps injured  teeth  exist  in  a  mouth,  caries  will  appear  in  some 
altogether  unlooked  for  quarter,  leaving  the  suspected  teeth 
unmolested.  Most  commonly  it  prevails  to  the  greatest  ex- 
tent in  young  persons,  but  its  ravages  sometimes  commence 
almost  as  soon  as  the  temporary  teeth  appear,  and  sometimes 
its  first  attack  occurs  only  in  advanced  life. 

Different  theories  have  been  advanced  regarding  this  pecu- 
liar disease;  but  unless  it  be  considered  as  partaking  of  the 
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character  both  of  a  constitutional  affection  and  of  a  lesion 
produced  by  local  causes,  it  seems  difficult  to  account  for  its 
somewhat  exceptional  if  not  unique  phenomena.  According- 
to  one  theory-,  dental  caries  is  set  down  as  an  exclusivel}' 
chemical  process,  a  mere  decomposition  of  the  dental  tissues. 
According-  to  another,  it  is  a  purel}^  vital  action,  consisting  in 
gangrene  or  mortification  of  these  tissues — neither  view,  how- 
ever, seeming  to  be  correct. 

From  what  has  been  ascertained  regarding  the  develop- 
ment of  the  teeth,  they  are  originally  formed  from  mucous 
membrane.  We  must  therefore  consider  them  as  dermal 
organs;  organs  analogous  to  such  appendages  as  nails  or 
hairs,  and  consequently  we  may  naturally  expect  them  to  be 
subject  to  attacks  of  disease  such  as  are  associated  with  other 
dermal  tissues.  In  this  manner  there  is  no  reason  for  consid- 
ering that  dental  decaj"  is  an  exclusively  chemical  action  or  a 
mere  decomposition  of  the  substance  of  the  tooth  by  the  action 
of  the  oral  fluids.  Were  tiiis  the  case,  all  teeth  would  be 
equally  affected,  which  we  know  does  not  occur.  And  even  if, 
as  has  been  advanced,  such  chemical  action  only  occurred  in 
exposed  or  defective  dentine,  we  should  find  broken,  or  cracked, 
or  worn  down,  or  obviously  defective  teeth  suffering  more 
than  others;  which  again  is  far  from  being  invariably  the 
case.  But  if  we  admit  the  accession  of  disease  as  i)ossible  in 
any  tooth,  however  healthy  or  well  developed,  we  get  rid  of 
the  difficulty,  and  obtain  a  sufficient  explanation  of  many 
otherwise  unaccountable  facts  connected  with  this  subject. 
Indeed,  if  it  be  held  that  defective  development  is  a  necessary 
condition  for  the  inroad  of  decay,  we  admit  that  at  an  earlier 
period  of  the  tooth's  existence  the  vital  functions  of  its  tissues 
have  undergone  a  lesion  apart  from  the  direct  action  of  any 
external  causes.  And  if  development  may  thus  be  interfered 
with,  that  is,  if  the  nutrition  of  a  part  can  be  arrested  or  al- 
tered during  its  growth,  there  appears  little  difficulty  in  ex- 
tending the  proposition  to  its  nutrition  at  a  later  period  being- 
liable  to  somewhat  similar  disturbance,  leading  to  its  vitality 
being  diminished,  and  disease  thus  established  without  the 
intervention  of  any  extraneous  cause.  The  vitality  of  a  fully 
developed  tooth  is  now  an  undisputed  fact;  and  being  vital 
organs,  they  will  at  any  period  be  subject  to  disease  origin- 
ating from  witliin,  as  well  as  injuries  occurring  from  without. 


822  Notes  on  Dental  Snrgery. 

Many  phenomena,  in  the  accession  of  dental  caries,  bear  out 
such  a  statement.  The  direct  sequence  of  such  an  affection  on 
various  temporary  conditions  of  the  body,  and  of  organs  in 
no  way  directly  associated  with  the  teeth,  is  more  than  suffi- 
cient proof  of  this.  The  effects  on  them  of  many  constitu- 
tional disorders,  of  mercury,  of  pregnancy — even  of  disorders 
of  the  nervous  s^^stem,  such  as  during-  insanity,  clearly  demon- 
strate how  ver^^  much  these  organs  are  influenced  by  causes 
which  must  act  upon  them,  not  physically,  but  phj^siologicallj^, 
and  consistently  explain  away  many  or  all  the  difficulties  at- 
taching to  the  older  theories  of  dental  caries. 

There  seems'  little  doubt,  then,  that  this  disease  may  be 
and  is  originally  a  vital  action  set  up  in  the  dental  tissues, 
whether  these  tissues  be  congenitall}^  defective  or  not.  Where 
defect  does  exist,  dental  decay  may  certainly  be  favored  and 
accelerated  by  such  circumstances;  but  it  does  not  follow  that 
decay  is  impossible  in  a  perfectly  built  and  well-developed 
tooth.  On  the  other  hand,  injurious  results  approximating 
true  caries  may  arise  from  local  causes;  but  where  a  mere 
local  cause  is  at  work,  as  in  disordered  secretions  within  the 
mouth,  either  its  effects  will  not  be  confined  to  one  or  two 
teeth,  but  will  extend  equally  to  all  without  distinction,  or  it 
will  confine  itself  to  mere  chemical  decomposition  of  such  in- 
dividual teeth  as  come,  in  some  obviously  exceptional  manner, 
under  its  influence.  Such  an  effect,  however,  would  fall  more 
correctly  under  the  head  of  chemical  decomposition  than  of 
disease  considered  as  a  pathological  lesion,  and  fails  to  account 
for  the  vital  iDhenomena  displayed  in  the  selective  progress, 
the  various  morbid  changes,  remarkable  intermissions,  etc.,  in 
decay,  already  alluded  to.  While  the  first  molars  seem  to  be 
the  teeth  most  liable  to  caries,  the  lower  incisors  are  those 
least  so.  No  ver^^  satisfactory  explanation  of  the  prevalence 
of  caries  in  certain  teeth  more  than  in  others  has  ever  been 
given ;  but  there  is  one  circumstance  here  deserving  of  some 
attention.  Wherever  the  saliva  lodges  to  the  greatest  extent, 
there  we  find  the  largest  deposit  of  what  is  known  as  tartar 
or  salivary  calculus;  and  wherever  such  substance  is  found 
to  be  most  abundant,  there  decay  will  be  found  to  be  most 
rare.  This  is  well  exemplified  in  the  case  of  the  lower  incisors. 
Here  the  saliva  lodges  continuously,  and  in  considerable  quan- 
tity; and  the  result  is  that  the  greatest  accumulations  of  tartar 
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are  ahvaj'S  to  be  met  with  in  this  locahty.  Now,  of  all  other 
teeth  the  lower  incisors  are  least  affected  with  caries,  those  of 
the  upper  jaw  being-,  on  the  other  hand,  very  liable  to  this  dis- 
ease. The  explanation  here,  then,  may  be  that  the  peculiar 
alkaline  character  of  the  saliva  neutralizes  any  acid  which 
might  be  otherwise  conducive  to  the  loss  of  these  teeth,  and 
in  this  way  serves  as  a  defence  in  some  measure  against  local 
ag-encies  of  a  destructive  character  to  these  organs. 

Such,  in  g'eneral  terms,  appears  to  be  the  nature  of  dental 
caries,  bj'  far  the  most  common  disease  to  which  the  human 
teeth  are  liable,  and  the  loss  occasioned  bj'  which  is  so  great. 
The  question  may  be  asked,  If  dental  caries  be  a  true  patho- 
logical lesion,  why  is  it  that  no  healing  process  is  set  up  by 
nature,  so  that  the  ravages  of  such  disease  should  be  at  least 
in  some  cases  spontaneously  checked,  if  not  repaired  ?  That 
such  an  attempt  is  made  by  nature  has  been  shown  to  be  the 
case.  The  microscope  has  revealed  certain  conditions  around 
a  carious  cavity,  manifesting  an  effort  on  the  part  of  nature 
to  limit  the  extension  of  the  disease.  But  in  the  majority  of 
cases  among-  other  organs  than  the  teeth,  it  must  be  recol- 
lected that  whatever  healing-  effort  may  be  made  by  nature, 
it  would  have  little  chance  of  being-  successful  were  the  dis- 
eased part  subjected  to  the  same  exposure  as  is  the  surface  of 
a  carious  cavity  in  a  tooth.  Here  the  diseased  action  is  kept 
up,  as  would  be  that  of  an  ulcer  in  the  skin,  unless  properly 
protected ;  and  it  is  so  far  with  such  a  view,  and  on  such  a 
principle,  that  in  cases  of  dental  decay  the  operation  of  stop- 
ping or  filling-  the  tooth  is  adopted. 

Besides  caries,  one  or  two  other  affections  of  the  teeth  ren- 
der their  removal  in  many  cases  necessary.  From  various 
causes,  such  as  blows,  inflammation  of  the  alveoli,  etc.,  a  tooth 
may  be  deprived  of  the  little  vitalit\^  it  naturally  possesses, 
and  in  this  way  it  may,  without  much  alteration,  become  ne- 
crosed,  or,  what  is  the  same  thing-,  it  dies  and  becomes  loose. 
Such  necrosed  teeth  lodging-  in  the  socket  act  as  foreign  bodies, 
and  often  g-ive  rise  to  much  irritation ;  in  such  cases  they  are 
always  better  removed  at  once.  Sometimes  a  tooth  is  only 
partially  affected  with  necrosis:  a  part  of  it  is  deprived  of  its 
vital  supplj^  and  dies.  Here  the  irritation  set  up  by  the  pres- 
ence of  a  partially  dead  tooth  may  not  be  so  great;  but  the 
gum  is  very  apt  to  be  absorbed,  the  alveolus  to  become  filled 
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up,  and  the  tooth  to  be  extruded  from  its  socket.  Necrosis  in 
many,  although  not  in  all,  cases  may  be  detected  by  the  uni- 
form, dark,  somewhat  horny  appearance,  generally  assumed 
by  teeth  so  affected.  If  such  teeth  excite  no  irritation,  and 
are  in  any  way  useful,  they  need  not  be  extracted;  but  if  any 
irritation  is  set  up  by  them,  the  only  remedy  is  their  removal. 

Exostosis  is  a  diseased  condition  very  common  among" 
teeth,  and  the  results  of  which  occasion  much  annoyance  of 
various  kinds.  The  disease  most  usually  consists  in  a  thicken- 
ing of  the  substance  coating  the  fangs,  and  already  described 
as  the  "  cement."  This  thickening  may  be  g-eneral,  when  it 
assumes  the  appearance  of  uniform  enlargement  of  the  root 
of  a  tooth,  or  it  may  be  partial,  and  manifest  itself  in  the  form 
of  nodules  or  projections  of  various  kinds  upon  the  surface  of 
the  fang.  Sometimes  exostoses,  or  nodules,  or  j)atches  of  a 
hyperostotic  nature  occur  in  the  pulp  cavity,  and  occasionally 
even  on  the  crown  of  a  tooth.  The  principal  evil  effect  pro- 
duced is  pain,  and  this  is  by  no  means  confined  to  the  seat  of 
the  disease,  but  may  occur  in  the  neighborhood  of  other  teeth, 
or  in  the  chin,  or  cheeks,  or  even  in  localities  still  more  distant 
from  the  exciting-  cause.  Its  detection  is  difficult,  as  no  reli- 
able indications  of  its  presence  are  known.  As  it  is  generally, 
however,  in  diseased  teeth  that  exostosis  commences,  some 
suspicion  ought  alwaj's  to  attach  to  such  teeth  where  unac- 
countable pain  occurs  in  their  vicinity,  whether  they  them- 
selves may  suffer  from  tenderness  or  not.  Here,  again,  ex- 
traction is  the  only  remedy,  and  will  be  in  all  probability  easier 
to  perform  earlj'  in  the  disease,  because  the  deposit  of  new^ 
cement,  being  originated  by  some  irritation  in  the  tooth,  con- 
tinues to  increase  so  long  as  any  irritation  lasts;  and  if  occur- 
ring upon  the  fang,  such  deposit  may  mechanically  fix  the  tooth 
more  immovably  in  its  socket,  by  each  nodule  making  for  itself 
a  depression  in  the  interior  of  the  alveolar  walls. 

Such  are  the  diseases  by  which  the  greatest  loss  of  teeth 
is  occasioned.  In  necrosis  and  exostosis,  extraction  may  be 
said  to  be  the  only  certain  remedy.  In  caries,  the  tooth  may 
frequently  be  saved,  provided  the  disease  be  treated  earlj^,  by 
the  cavity  being  filled  up  and  protected  in  the  manner  after- 
ward to  be  described  under  the  head  of  Stopping. 

The  sharp  and  spicular  edges  of  the  remains  of  carious 
stumps  frequently  cause  annoyance  by  scratching  the  tongue 
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or  cheeks.  A  file  may  be  used  to  rectify  such  a  state  of  mat- 
ters, but  it  is  much  simpler  and  less  disagreeable  to  the  patient 
to  cut  down  such  points  with  a  pair  of  dental  excising-  forceps 
— a  straight  and  a  bent  pair  of  which  should  always  be  pos- 
sessed. 

In  certain  cases,  where  the  temporary  set  is  long-  of  being- 
shed,  the  points  of  some  of  their  fangs  often  protrude  through 
the  gum,  and  cause  considerable  uneasiness.  An  elevator  ought 
to  be  inserted  under  such  points,  and  the  root  prised  out  in 
this  manner. 

Teeth  in  which  caries  has  advanced  to  some  extent,  or 
which  have  become  necrosed,  frequently  constitute  a  source  of 
much  suffering  and  annoyance,  owing-  to  the  irritation  caused 
by  their  presence.  The  organic  structures  within  and  im- 
mediately surrounding  such  teeth  are  prone  to  take  an  inflam- 
matory^ and  septic  action.  Periodontitis  is  set  up,  followed  by 
suppuration — the  pus  evacuating  itself  sometimes  through 
the  mucous  membrane  covering  the  alveolar  walls  or  palate, 
and  constituting  what  is  called  "gum  boil";  or  burrowing  till 
it  makes  its  exit  at  some  distant  point,  such  as  through  an 
opening  in  the  cheek,  or  even  as  low  down  as  the  neck.  Warm 
fomentations  and  the  usual  remedial  measures  employed  in 
other  forms  of  inflammation,  or  opening  the  abscess,  may  here 
act  as  a  palliative  mode  of  treatment;  but  removal  of  the 
cause  by  extracting  the  tooth  at  fault  is  the  most  certain  cure 
in  all  such  cases. 

Another  affection,  also  in  most  cases  demanding  extraction, 
is  where  the  pulp  appears  as  a  red  pouting  mass  protruding 
from  the  orifice,  or  projecting  into  the  bottom  of  deep  and 
large  cavities  in  teeth  where  caries  has  been  of  rapid  progress. 
Touching  the  mass  with  nitrate  of  silver  may  occasionally 
lead  to  its  disappearance,  but  removal  of  the  tooth  is  here  also 
the  more  effectual  cure. 


CHAPTEE  Y. 

EXTRACTION,  AND  THE  INSTRUMENTS  EMPLOYED. 

The  principal  points  to  be  attended  to  in  the  extraction 
are  the  proper  seizure  of  the  tooth,  and  its  detachment  from 
the  walls  of  its  socket  in  that  direction  where  least  resistance 
is  likely  to  be  met. 

In  seizing-  a  tooth,  whatever  instrument  be  employed,  the 
part  upon  which  a  hold  is  taken  must  be  of  sufficient  streng-th 
to  withstand  the  force  necessar3^  for  dislodg-ing-  the  fangs.  In 
order  to  obtain  such  a  sufficiently^  strong  portion  of  a  decayed 
tooth,  a  part  beyond  the  decay  must  be  soug-ht  for.  As  the 
decay,  however,  frequently  extends  so  deeply  that  it  encroaches 
on  those  parts  lying-  deeper  than  the  neck  of  the  tooth — as 
where  the  whole  crown  is  entirely  g-one  and  a  deep  cavity  still 
exists  in  the  remains  of  the  tooth  left  in  the  g-um — the  part 
to  be  g-rasped  by  an  instrument  will  lie  beneath  the  margin  of 
the  gum,  or  even  that  of  the  alveolus.  The  instrument  must 
consequently^  be  thrust  with  considerable  force  within  these 
structures,  until  it  reaches  a  firm  and  sound  part  of  the  tooth, 
and  there  be  made  to  g-rasp  it  securel^^  but  cautiously.  In 
reaching  this  part  some  difficultj^  will  occasionally  be  met 
with.  Where  the  decay  has  advanced  on  one  side — or  it  may 
be  on  more  than  one  side — below  the  level  of  the  alveolus,  the 
instrument,  instead  of  fixing-  itself  beyond  the  decayed  cavity, 
will  be  very  apt  to  slip  into  it,  and  thereby  break  down  the 
remains  of  the  tooth.  And  again,  when  the  alveolus  is  of 
dense  and  hard  consistence,  or  where  its  walls  are  very  thick, 
as  is  often  the  case  in  the  neighborhood  of  the  lower  Avisdom- 
teeth,  it  often  becomes  a  matter  of  g-reat  difficulty  to  insert 
an  instrument  between  the  surface  of  the  fangs  and  the  socket 
inclosing-  them.  Where  the  walls,  ag-ain,  are  thin  but  dense, 
and  firmly  attached  to  the  fangs,  they  are,  on  the  other  hand, 
apt  to  be  seized  along  with  the  tooth,  and  to  increase  the  diflB.- 
culty  of  its  removal. 
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The  detachment  of  a  tooth  from  the  alveolar  walls  sur- 
rounding- it  should,  as  has  been  already  said,  be  made  in  that 
direction  where  least  resistance  may  be  expected.  A  tooth 
cannot  alwa^'s  be  drawn  perpendicularly^  from  its  socket.  Ex- 
cept in  occasional  instances  of  sing-le-fang-ed  teeth,  the  roots 
converge  or  diverg-e,  or  are  bent  in  such  a  manner  that  they 
would  be  broken  across  before  they  could  be  removed  b3^  a 
straight  pull.  Moreover,  even  when  the  fang's  are  single,  and 
not  at  all  bent  or  distorted  in  any  way,  the  firmness  of  their 
attachment  is  so  great  that  the  amount  of  force  which  would 
be  required  to  dislodge  them  by  a  straight  pull  would  be  more 
than  could  generally  be  applied  hy  the  hand,  and  would  be 
unnecessarily  severe  for  the  patient,  as  it  would  be  injuriously 
diffused  over  parts  at  a  distance  from  the  tooth  to  be  removed. 
It  is  of  course  impossible  to  tell  beforehand  what  direction  or 
what  irreg-ularity  the  fangs  of  a  tooth  may  possibly  assume, 
so  that,  instead  of  attempting*  to  take  such  minor  details  into 
consideration,  it  will  be  found  more  expedient  to  take  advan- 
tag-e  of  some  general  characters  which  may  be  said  to  be  uni- 
versally present  in  the  conformation  of  the  teeth  and  their 
containing"  alveoli,  and  to  conduct  their  extraction  accordingly. 

The  fangs  of  all  the  teeth  are,  as  has  been  previously  de- 
scribed, a  little  broader  at  their  external  than  at  their  internal 
side  or  border,  consequently  they  may  be  moved  outward 
much  easier  than  inward.  Again,  the  external  wall  of  the 
alveoli  is  much  thinner  and  weaker  than  it  is  internallj^  con- 
sequently the  external  wall  yields  much  more  readilj^  than  the 
Internal  one.  And,  coupling"  these  two  facts,  it  will  be  seen 
that  a  tooth  would  be  much  more  easily  dislodged  by  a  force 
applied  in  an  outward  and  downward,  or  in  an  outward  and 
upward,  direction  in  the  upper  or  lower  jaw  respectively,  than 
by  any  other  mode.  There  is,  however,  an  exception  to  this 
rule,  and  that  is  in  the  case  of  the  lower  wisdom-teeth,  the 
external  plate  of  the  alveolus  being"  in  their  case  very  much 
increased  in  thickness  hy  the  strong"  ridg-e  passing-  down  from 
the  coronoid  process  of  the  lower  jaw.  As  these  teeth,  how- 
ever, are  comparatively  small  and  not  g-enerally  ver3'  firm, 
this  disadvantag"e  is  so  far  counterbalanced.  Before  dislodg- 
ing- anj^  tooth  in  this  waj^,  however,  it  is  in  man}-  cases  well 
to  detach  it  from  the  thin  external  alveolar  wall  by  a  motion 
inward  in  the  first  place. 
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Keeping-  these  facts  in  remembrance,  the  extraction  of  any 
tooth  becomes  much  simplified,  and  the  form  of  instrument 
most  suitable  for  the  particular  case  can  easily  be  selected. 
Where  all  or  most  of  the  crown  of  a  tooth  remains  intact,  ex- 
traction oug-ht  to  be  performed  with  forceps.  These  are  in- 
struments which,  speaking-  in  a  general  way,  act  upon  the 
same  principle  as  pincers  or  pliers  would  do  in  the  withdrawal 
of  a  nail.  The  blades  of  such  forceps  must  be  adapted  to  the 
particular  tooth  in  two  ways— first,  they  must  be  so  bent  as 
to  reach  it  easily;  second,  their  edges  must  be  so  shaped  as 
to  be  easily  inserted  within  the  alveolus.  No  one  pair  of  for- 
ceps can  possibly  be  thus  adapted  for  all  teeth,  the  great 
variety  in  size,  form,  and  situation  of  the  different  teeth  ren- 
dering this  impossible;  and  although  all  teeth  can  perhaps  be 
got  out  with  bone-pliers,  or  even  with  a  common  brad-awl,  yet 
such  methods  of  extraction  are  necessarily  severe  and  imper- 
fect. Five  pairs  of  forceps  will  be  found  serviceable  for  most 
purposes,  and  fewer  will  not.  These  are  a  straight  pair,  and 
a  pair  with  the  blades  nearly  at  right  angles  with  the  handles, 
both  of  which  will  be  required  for  upper  and  lower  roots  and 
single-fanged  teeth;  a  pair  adapted  for  the  lower  molars, 
and  two  pairs  for  the  upper  molars— one  for  the  right  and  one 
for  the  left  sides.  Many  other  forms  would  be  desirable,  and 
may  be  collected,  but  these  five  pairs  will  be  found  absolutely 
necessary.  It  has  been  stated  that  the  blades  at  their  ex- 
tremities should  fit  that  part  of  the  tooth  they  are  intended 
to  grasp.  In  this  way  it  will  be  seen  that  for  single-fanged 
teeth  these  blades  will  merely  require  to  be  adapted  for  the 
oval  form  presented  by  a  transverse  section  of  such  fangs — 
hollowed  out,  in  fact,  so  as  to  apply  themselves  more  closely 
to  their  surface.  For  multiple-fa nged  teeth,  the  forceps  must 
also  be,  on  the  same  principle,  adapted  to  the  form  of  the  sur- 
face to  which  they  are  to  be  applied.  One  pair  will  be  found 
to  answer  for  the  double-fanged  molars  of  the  lower  jaw,  but 
for  the  three-fanged  molars  of  the  upper  jaw  two  pairs  will  be 
necessary,  as  these  three  fangs  are  alwaj^s  so  placed  that  two 
of  them  are  next  the  cheek  and  one  toward  the  palate;  conse- 
quently the  forceps  which  would  fit  one  side  will  not  at  all  fit 
the  other.  With  this  number  of  forceps,  properly  constructed, 
almost  any  case  of  extraction  may  be  undertaken  where  for- 
ceps can  be  used  at  all. 
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But  there  are  cases  where  forceps  are  unserviceable.  In 
many  instances  where  stumps  are  causing-  irritation,  or  require 
removal,  they  are  so  far  decaj-ed  as  to  be  altog-ether  beyond 
the  reach,  or  too  friable  to  admit  of  the  use,  of  any  grasping- 
instrument.  In  such  cases  recourse  must  be  had  to  what  is 
termed  the  lever,  elevator,  or  tooth-punch.  This  most  useful 
instrument  exists  under  a  variety  of  modifications,  but  in  all 
its  principle  consists  in  an  instrument  terminating-  in  a  strong- 
spoon-shaped  or  sometimes  spear-shaped  blade,  from  a  quarter 
to  fully  half  in  inch  long,  intended  to  be  thrust  down  between 
the  stump  and  its  containing-  socket,  wherever  a  proper  pur- 
chase or  fulcrum  can  be  obtained,  and  by  which,  in  the  man- 
ner of  a  lever,  the  remains  of  the  tooth  can  be  extruded  from 
the  alveolus.  One  or  more  of  these  instruments  oug-ht  always 
to  be  at  hand  in  every  case  of  tooth  extraction;  and  their 
mode  of  use  is  so  simple,  that  to  attempt  describing  the  in- 
finite variety  of  modifications  w^hich  may  be  followed  in  their 
application  is  unnecessary.  The  chief  point  to  be  attended  to 
is,  that  such  instruments  be  not  allowed  to  slip,  as  consider- 
able injury  mig-ht  thus  be  done  to  the  cheeks,  tongue,  or  other 
structures  within  the  mouth. 

Another  instrument,  formerly  much  more  employed  in 
tooth  extraction  than  it  is  now,  is  the  key.  This  instrument, 
from  the  immense  power  possessed  by  it,  is  liable  to  abuse  in 
its  application.  Its  form  is  too  well  knowm  by  all  who  are 
likely  to  be  interested  in  these  remarks,  for  any  description  of 
it  to  be  here  required.  Suffice  it  to  saj-,  that  when  judiciousl3^ 
handled,  and  restricted  to  such  cases  as  really  demanded  its 
use,  the  key  has  been  of  very  great  service  indeed,  and  to  dis- 
card its  mention  altogether  would  be  overlooking-  an  instru- 
ment which,  in  certain  cases,  formerly  acted  with  simplicity 
and  effectiveness. 

By  attention  to  such  matters— to  the  form  of  the  tooth — to 
the  part  where  it  is  seized — to  the  direction  in  which  it  is  moved 
— and  to  the  construction  of  the  instrument  employed — tooth 
extraction  becomes  very  simple.  An^^  hurry  is  inexpedient  in 
the  operation;  the  eye  and  the  hand  should  have  sufficient 
time  to  enable  the  operation  to  proceed  according-  to  what  is 
observed  or  felt;  and  it  may  be  laid  down,  that  whenever  the 
tooth  is  felt  to  be  started  from  its  attachments,  be  it  ever  so 
little,  all  the  severity  of  the  operation  is  over.     Keeping  in 
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view,  then,  these  general  principles,  their  application  in  the 
extraction  of  each  individual  tooth  will  vary  to  a  certain  ex- 
tent, hut  will  he  easily  understood  if  the  anatomical  peculiari- 
ties of  the  tooth  to  he  operated  on  he  home  in  mind. 

The  incisors  of  the  upper  and  lower  jaws  are  seldom  ex- 
tracted hefore  these  teeth  are  either  loose  or  reduced  by  caries 
to  a  condition  little  better  than  that  of  stumps.  This  latter 
condition  is  much  more  common  in  the  upper  than  in  the  lower 
jaw;  as  the  inferior  incisors  are  in  far  the  greater  number  of 
instances  lost  by  becoming-  merel3^  loosened  and  extruded  from 
the  socket.  In  extracting-  the  upper  incisors  by  means  of  for- 
ceps, the  round  and  conical  fang-  permits  of  their  being  rotated 
at  the  time  of  their  being  also  pulled  downward  and  slightly 
outward  from  the  alveolar  cavity;  but  in  the  lower  incisors, 
the  movement  for  their  extraction  must  be  confined  to  that  of 
bending  them  steadily  outward,  or  rather  forward,  at  the 
same  time  that  they  are  forcibly  raised  from  their  socket,  as, 
from  the  laterally  flattened  form  of  the  fang,  any  attempt  at 
rotation  here  would  lead  to  the  tooth  being  broken.  Some- 
times, however,  as  from  advanced  caries  in  the  upper,  or  from 
great  crowding  among  the  lower  incisors,  the  forceps  cannot 
he  employed.  In  these  circumstances,  recourse  must  he  had 
to  the  elevator.  The  mode  of  using  this  instrument  for  the 
removal  of  single  fangs  of  any  description  is  much  the  same, 
the  principal  variations  in  its  application  arising  from  the 
difficulty  of  access  to  some  situations  in  the  mouth.  For  re- 
moving the  fangs  of  the  upper  incisors  a  straight-pointed  ele- 
vator should  be  employed.  It  should  be  inserted  nearly  par- 
allel with  the  long  axis  of  the  tooth,  with  its  flat  or  hollow 
side  next  the  stump  to  be  removed,  and  with  considerable 
force,  and  by  a  semi-rotatory  boring  motion,  be  made  to  in- 
sinuate itself  deeply  alongside  it,  between  it  and  the  adjoining 
root  or  tooth  or  surrounding  alveolus.  The  instrument  will 
then  probably  have  obtained  a  hold  or  bite  upon  the  stump, 
which  should  now,  by  making  the  handle  of  the  elevator  de- 
scribe part  of  a  circle,  he  prised  outward  and  downward  from 
its  socket.  If,  after  it  has  been  started  bj^  the  elevator,  the 
fang  still  adhere  to  the  adjoining  tissues,  it  can  be  easily  lifted 
away  by  a  pair  of  straight  and  slender-pointed  forceps.  The 
lower  incisors  have  been  mentioned  as  sometimes  requiring 
the  elevator  to  be  employed,  on  account  of  crowding  rendering 
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the  application  of  forceps  impracticable.  Here  the  same  form 
of  elevator  ma3'  be  used  in  another  method.  Instead  of  in- 
serting" it  down  the  alveolus,  so  as  to  make  it  lie  parallel  with 
and  along"side  the  fang-,  it  ma^'  be  inserted  diagonalh'  across 
between  the  tooth  to  be  removed  and  the  adjoining  one.  The 
hollow  or  flat  side  of  the  instrument  must  be  kept  next  the 
offending  stump  or  tooth,  and,  in  this  position,  driven  some- 
what downward  between  it  and  the  adjoining,  until  a  hold  can 
be  obtained  on  the  side  of  the  fang  to  be  extracted,  when,  by 
now  rotating  the  handle  of  the  instrument  on  its  long*  axis, 
the  tooth  will  oe  forced  upward  and  outward  from  its  socket. 
In  other  cases  the  same  steps  may  be  followed  as  in  removing" 
upper  stumps. 

The  canine  teeth  of  both  the  upper  and  lower  jaw  offer 
^reat  resistance  in  their  extraction.  This  is  best  overcome  by 
using  a  strong  but  narrow-bladed  straig"ht  forceps,  inserting- 
their  points  forcibl}^  and  deeply  within  the  margin  of  the  alve- 
olus until  a  firm  and  somewhat  extensive  grasp  of  the  fang' 
has  been  obtained;  and  then,  with  a  steady  and  powerful 
movement,  first  slightly  inward,  and  then  outward  and  down- 
ward in  the  upper,  and  outward  and  upward  in  the  lower,  the 
attachments  of  the  fang  will  be  found  to  yield,  when  it  can 
with  but  little  force  be  lifted  from  the  socket.  The  employ- 
ment of  the  elevator  is  sometimes  required  for  the  removal  of 
these  teeth.  But  except  the  greater  amount  of  force  here 
necessarj^  the  instrument  and  its  mode  of  use  is  the  same  as 
lias  been  described  in  reference  to  the  removal  of  the  incisors. 

The  upper  bicuspids,  from  their  fang  being-  commonly  much 
compressed  from  side  to  side,  and  occasionally  divided  into 
two  slender  rootlets,  are  more  liable  to  fracture  than  the  lower 
bicuspids.  The  laterally  compressed  fang-  of  the  upper  bicus^ 
pids  renders  it  injudicious  to  attempt  anything-  like  rotation  in 
their  removal;  they  should  be  g-rasped  deeply  in  the  socket 
with  a  slightly  bent  forceps,  and  steadily  moved  inward  and 
outward  until  they  are  found  to  yield,  and  then,  with  a  straig'ht 
pull  downward,  not  with  any  sudden  jerk,  however,  their  ex- 
traction may  be  completed.  The  fang  of  the  lower  bicuspids, 
ag-ain,  is  long-,  round,  and  tapering-.  They  would,  therefore, 
admit  of  rotation  in  their  removal,  but  this  would  be  prevented 
hy  the  upper  teeth  interfering-  with  the  necessary  position  in 
which  an  instrument  would  require  to  be  applied  for  this  pur- 
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pose,  except  by  using-  a  forceps  with  long-  and  slender  beaks, 
bent  at  right  ang-les,  or  nearly  so,  to  the  handles.  The  beaks 
should  be  deeply  sunk  on  the  labial  and  lingual  sides  of  the 
fang-,  when,  by  rotating  the  tooth  slightly,  it  will  g-enerally 
start  upward  between  the  blades  of  the  forceps  without  further 
trouble.  Sometimes  the  stumps  of  bicuspids,  both  upper  and 
lower,  require  the  elevator  to  be  used  for  their  removal;  but 
the  principles  upon  which  this  is  to  be  done  are  the  same  as 
those  for  such  single-fanged  teeth  as  the  incisors  and  canines, 
already  alluded  to. 

The  molars  of  the  upper  and  lower  jaws  differ  from  each 
other,  as  has  been  already  described,  in  one  important  point,, 
so  far  as  their  extraction  is  concerned,  and  that  this  is  in  the 
upper  molars  possessing-,  besides  an  anterior  and  posterior 
fang,  another  single  fang-  directed  toward  the  palate.  In  this 
way  the  upper  molars  require  a  separate  forceps  for  the  teeth 
of  either  side,  whereas  one  forceps  answers  for  extracting  the 
lower  molars  of  both  sides.  The  molar  teeth,  both  above  and 
below,  especially  the  anterior  molars,  require  great  force  for 
their  dislodgment.  In  this  manner  a  very  firm  grasp  has  to 
be  made  upon  them,  and  should  caries  be  advanced  to  any 
extent,  fracture  is  thus  extremely  liable  to  occur  in  their  ex- 
traction. This  accident  is  to  be  obviated  by  obtaining  a  hold 
upon  the  tooth  at  as  sound  a  part  of  it  as  can  be  reached. 
The  points  of  the  forceps  blades  should  be  thrust  deeply  toward 
the  alveolus,  so  as  to  lay  hold  on  the  fang-s — not  the  neck  or 
crown  of  the  tooth — and  then,  with  a  force  chiefly  directed 
outward,  the  tooth,  whether  above  or  below,  is  to  be  detached 
from  its  connections  with  the  socket.  The  third  molars  or 
wisdom-teeth  frequentlj^  present  characters  so  exceptional, 
however,  as  to  render  some  modification  of  this  rule  necessary. 
These  teeth  are  often  found  directed  outward  or  inward,  or 
forward  or  backward,  and  in  such  circumstances  their  extrac- 
tion demands  a  corresponding  adaptation  on  the  part  of  the 
operator.  This,  however,  can  only  be,  in  each  individual  case, 
decided  on  by  his  own  judgment  and  skill,  the  general  princi- 
ples of  procedure  remaining  the  same.  After  a  molar  tooth 
has  been  loosened  in  its  socket,  there  is  occasionally  some  diffi- 
culty still  existing  in  completing  its  removal;  and  this  fre- 
quently arises  from  one  of  two  causes.  First,  in  the  anterior 
molars  the  fangs  are  often  so  divergent  as  to  prevent  their 
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passing  through  that  part  of  the  socket  originally  embracing 
the  neck  of  the  tooth,  or  even  to  clear  the  space  left  between 
those  teeth  immediately  adjoining  the  one  attempted  to  be 
removed.  And  second,  in  those  cases  where  the  crown  of  a 
molar  tooth  has  been  long  decayed  to  a  level  with  the  gum, 
the  adjoining  teeth  tend  to  bend  and  close  over  the  remains 
of  the  diseased  molar,  and  to  render  its  extraction  liable  to  be 
accompanied  by  loosening  or  even  complete  dislodgment  of 
one  of  its  neighbors,  especiallj"  of  the  second  bicuspid,  where 
this  tooth  is  involved  in  such  circumstances.  Where  such 
merely  physical  difficulties,  however,  present  themselves  in 
the  extraction  of  these  teeth,  there  is  obviously  nothing  except 
a  Avatchful  eye  and  a  ready  hand,  on  the  part  of  the  operator, 
accompanied  with  a  familiar  knowledge  of  the  anatomical 
form  and  relations  of  the  teeth  themselves,  that  can  be  laid 
down  as  of  universal  application  for  overcoming  these  ob- 
stacles. 

Patients  frequently  mistake  the  tooth  which  causes  them 
pain.  Thus  where  a  mere  stump  adjoins  a  tooth  which  may 
have  a  decayed  cavitv  in  its  crown,  it  is  much  more  likely 
that  the  tooth  is  the  seat  of  uneasiness,  although  the  patient 
may  think  otherwise.  This  ought  alwaj^s  to  be  kept  in  mind, 
and  explained  at  the  time,  as  it.  may  save  the  operator  from 
any  reflection  being  cast  upon  him  afterward  as  having  taken 
out  the  wrong  tooth. 

Where  two  or  more  teeth  are  to  be  extracted,  always  com- 
mence with  the  one  giving  most  pain;  and,  next  to  that,  with 
the  one  most  difficult  to  extract,  and  which  would  be  most  in- 
terfered with  \)X  the  bleeding  of  an^^  one  extracted  previously. 

Sometimes,  after  the  removal  of  a  tooth,  unusuallj'  pro- 
tracted or  excessive  bleeding  may  occur  from  the  alveolar 
vessels.  In  certain  cases — and  these  are  the  most  to  be  dreaded 
— this  arises  from  deficient  quantitj^  or  defective  quality  of 
those  constituents  of  the  blood  which  lead  to  what  is  termed 
its  coagulation.  Cases  of  this  kind  requii^e  medical  treatment 
of  a  constitutional  nature,  in  addition  to  local  measures  for 
arresting  the  flow  of  blood;  but  the  directions  for  such  treat- 
ment scarcely  fall  within  the  province  of  such  a  work  on  den- 
tal surgery  as  this.  Where  the  cause  is  purely  local,  however, 
the  treatment  will  be  local  also,  and  ma}'  be  briefly  summed 
up  as  consisting  of  pressure  accurately-  applied  and  retained 
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for  twelve  or  twenty-four  hours  in  contact  with  the  bleeding* 
surface.  The  best  mode  of  applying-  such  pressure  is  by  means 
of  a  very  narrow  strip  of  lint  firmly  packed  into  the  socket  of 
the  tooth  until  it  is  completely  filled— care  being-  taken  that 
all  clots,  loose  stumps,  etc.,  have  been  previously  cleared  away. 
Should  it  be  desired,  any  of  the  usual  styptic  or  astring-ent 
applications  may  be  employed  along-  with  such  pressure.  The 
lint  may  be  soaked  in  this  solution  previously  to  its  being-  em- 
ployed as  a  plug-;  but  there  is  little  doubt  that  whatever  ac- 
cessories may  be  had  recourse  to,  pressure,  accurately  and 
continuously  applied,  is  here  the  most  reliable  measure  for  the 
suppression  of  hemorrhag-e;  and  the  absolute  avoidance  on 
the  part  of  the  patic^nt  of  the  common  practice  of  sucking-  the 
wound  to  see  whether  the  bleeding-  has  stopped. 


CHAPTER    VI. 

FILLING  OR  STOPPING  TEETH— THE  MATERIALS 
EMPLOYED,   AND   THEIR  MODE  OF   USE. 

Filling  or  stopping-  a  tooth  affected  by  caries  is  an  opera- 
tion requiring-  care  in  many  ways,  and  attended  with  consider- 
able difficulty  in  its  performance.  Indeed,  it  ma^^  be  stated 
that  Avithout  some  practical  experience  no  amount  of  descrip- 
tion or  directions  will  ever  enable  any  one  to  make  what  a 
dentist  would  call  a  thoroughly  good  stopping;  nevertheless, 
by  following  out  a  few  printed  instructions,  the  ordinary  medi- 
cal practitioner  might  in  many  cases,  in  an  emergency,  or 
where  the  services  of  a  trained  specialist  could  not  be  obtained, 
fill  or  stop  a  tooth  with  such  a  degree  of  perfection  as  would 
relieve  much  suffering  and  save  a  tooth  from  destruction. 
The  numbers  of  instruments  and  appliances  constituting  a 
full  equipment  for  this  operation,  as  performed  by  the  dental 
practitioner,  is  very  great,  but  for  the  ordinary  medical  man 
a  very  few  might  suffice  on  those  occasions  in  which  his  services 
are  likely  to  be  called  into  requisition.  These  instruments  are 
not  always  to  be  found  in  stock  at  the  ordinary  cutlers;  but 
where  this  is  not  the  case,  they  can  always  be  procured  by 
them  at  the  various  depots  and  manufactories  of  dentists'  ma- 
terials. Those  absolutely  required  for  the  purposes  under  no- 
tice would  as  a  minimum  consist  of  a  few  "  excavators,"  "  bur- 
heads,"  '*  pluggers,"  and  one  or  two  small  files. 

The  excavators  are  instruments  for  clearing  out  and  shap- 
ing the  carious  cavity,  and  consist  of  slender  steel  rods,  bent  at 
various  angles  for  about  a  quarter  of  an  inch  from  the  point, 
which  is  ground  to  a  sharp  chisel  shape.  From  three  to  six 
of  these  might  provide  a  sufficient  number  of  forms  to  enable 
most  cavities  to  be  operated  upon.  The  bur-heads,  again,  are 
similar  instruments,  but  having  a  small  knob  or  a  cone-shaped 
enlargement  at  the  point,  which  is  cut  like  a  file,  and  used 
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with  a  rotatory  motion  for  opening-  up  and  dressing-  the  cavity 
to  be  stopped.  The  same  number  of  these,  of  different  forms 
and  sizes,  might  be  sufficient.  The  pluggers  are,  as  their  name 
impUes,  used  for  inserting  the  stopping.  One  or  two  of  these 
might  be  enoug-h  for  the  softer  fillings,  while  those  for  g-old  or 
foil  stoppings  are  sold  in  sets,  to  describe  the  members  of 
which  would  here  be  of  no  advantag-e,  as  they  require  to  be 
seen  in  order  to  being-  understood.  The  small  files,  in  their 
various  forms,  are  instruments  too  well  known  to  require  men- 
tion. 

A  tooth  selected  for  filling  should  not  be  too  far  advanced 
in  deca^^  The  intention  of  the  operation  properly  is  to  save 
what  remains  of  a  tooth.  What  is  desirable  is  to  fill  up  the 
cavity  left  by  an  attack  of  caries,  and  so  to  cover  up  and  pro- 
tect the  exposed  but  otherwise  sound  dentine  into  wiiich  such 
cavity  has  opened.  If  this  cavity"  should  have  extended  com- 
pletely through  the  dentine,  so  as  to  reach  the  sensitive  pulp 
in  the  centre  of  the  tooth,  the  operation  becomes  more  com- 
plicated, and  the  chances  of  success  greatl}-  diminished.  If 
the  crown  of  the  tooth  be  nearly  all  g"one,  and  what  remains 
be  occasioning  suffering-,  or  where  the  tooth  is  loose,  or  where 
the  root  or  socket  is  inflamed,  or  where  gum-boil  has  existed 
in  connection  with  the  tooth,  stopping,  as  a  general  rule, 
should  not  be  attempted.  Exceptional  cases  do  now  and  then 
occur,  but  stopping,  in  such  conditions  as  those  described,  may 
be  undertaken  by  the  specialist,  but  does  not  fall  within  the 
scope  of  the  general  practitioner.  Here  its  legitimate  object 
is  that  of  merelj''  plugging  up  a  cavity  penetrating  the  den- 
tine, where  the  disease  is  limited  to  this  lesion.  And  if  patients 
allow  the  disease  to  proceed,  or  if  it  be  ov^erlooked  in  any  way 
until  total  or  almost  total  demolition  of  the  crown  of  a  tooth 
be  accomplished,  then  extraction,  and  not  stopping,  is  the 
proper  remedy  in  his  hands. 

The  first  step  in  stopping  or  filling  a  tooth  is  to  get  ready 
access  to  the  cavity,  so  as,  if  jDossible,  to  see  into  it.  In  order 
to  do  so,  the  patient  must  be  placed  in  a  position  that  will 
most  accommodate  the  operator.  Where  the  cavity  exists 
between  the  adjoining  sides  of  front  teeth,  they  had  better  be 
separated  \)y  stretching  a  small,  flat  strip  of  india-rubber,  and 
inserting  it  between  them,  so  that,  on  contracting  \)y  its  own 
elasticity,  it  will  either  at  once,  or  in  some  hours  afterward, 
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separate  the  teeth.  If  tlie  cavity-  exist  between  the  molar  or 
bicuspid  teeth,  their  adjacent  sides  should  for  a  like  purpose 
be  cut  away  to  a  certain  extent  by  a  strong  excavator  or  a  file. 

The  second  step  is  to  clear  out  the  cavity,  and  to  shape  it 
so  that  the  stopping-  may  be  securely  retained.  A  large 
amount  of  softened  dentine  will  generally'  be  found  lining  the 
cavity  in  a  carious  tooth;  this  must  be  cleared  away  by  means 
of  the  small  hoe-shaped  instruments  termed  excavators,  until 
the  sound,  firm,  normal  dentine  is  reached.  The  enamel  edges 
forming  the  moutli  of  the  cavitj^  should  be  reduced  to  a  regu- 
lar form  by  a  bur-head  or  excavator,  so  that  no  rough,  over- 
hanging, or  projecting  portions  may  be  left.  And  if  not  per- 
fectly cylindrical,  the  cavity  itself,  so  cleared  out  and  prepared 
ought  to  be  as  nearly  so  as  possible,  and,  if  anything,  rather 
larger  within  than  at  the  orifice. 

In  many  cases,  however,  it  would  be  disadvantageous,  even 
if  it  were  possible,  to  obtain  a  cavity  of  this  kind.  The  decaj" 
is  often  shallow,  although  somewhat  extensive  superficially. 
In  other  cases,  one  part  of  it  may  be  deep,  while  the  rest 
diminishes  in  extent,  and  approaches  the  surface  bj^  a  gradual 
incline — a  form  of  cavitj^  frequently  found  on  the  sides  of  the 
upper  front  teeth,  where  it  exists  as  a  deep  excavation  at  the 
neck  of  the  tooth,  and  gradually  diminishes  as  it  comes  to  the 
surface  and  approaches  the  cutting  edge,  until  it  forms  a  mere 
chink  or  fissure  in  the  enamel.  In  these  cases,  the  edges  of 
the  cavity'  should  be  well  counter-sunk  or  under-cut,  in  order 
to  fix  the  stopping  in  its  place. 

The  third  step  is  to  fill  the  cavity.  This  must  be  done  with 
some  material  which  will  withstand  the  effects  of  such  decom- 
posing influences  as  it  maj^  be  subjected  to  in  the  mouth,  and 
the  usage  to  which  it  is  liable  in  mastication.  The  most 
common  substances  emplo^'ed  are  different  preparations  of 
gutta-percha,  oxy chlorides  of  zinc,  etc.,  in  various  disguises 
and  under  different  names,  various  amalgams,  and  gold  or  tin 
foil.  Several  materials  are  also  employed  as  temporary  stop- 
pings, where  a  tooth  is  so  tender  as  to  render  it  advisable  to 
delay  filling  it  permanently.  These  are  such  substances  as 
cotton-wool  dipped  in  a  solution  of  mastic,  or  of  gutta-percha 
in  chloroform,  and  which,  by  renewal  from  time  to  time,  may 
serve  to  protect  a  carious  cavity'  from  the  air  until  its  sensi- 
tiveness becomes  diminished. 
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Among  permanent  stoppings,  the  amalgams  usually  em- 
ployed are  those  whose  bases  consist  of  various  proportions 
of  tin  and  silver,  formed  into  a  paste  with  mercury.  The  tin 
and  silver,  with  any  other  metals,  may  be  melted  together 
and  run  into  an  ingot;  this  can  then  be  reduced  to  filings  of 
sufficient  fineness  to  mix  easily  with  the  mercury  when  re- 
quired. 

Where  gold  foil  is  used  as  a  stopping,  it  should  be  quite 
pure,  and  so  thick  that  a  leaf  of  it,  about  four  inches  square, 
should  w^eigh  from  three  to  six  or  seven  grains.  Tin-foil  may 
be  used  a  little  thicker. 

When  the  cavit}^  is  prepared,  as  already  described,  it  should 
be  thoroughly  dried,  and  kept  as  dry  as  possible  during  the 
filling  process.  If  gutta-percha  stopping  is  the  material  em- 
ployed, a  pellet  of  sufficient  size  is  to  be  heated  over  a  small 
flame — not  in  hot  water — until  it  is  as  soft  as  it  will  become 
without  burning;  and  if  the  tooth  can  bear  it,  the  plug  should 
be  inserted  in  this  state,  and  packed  into  every  crevice,  care 
being  taken  that  especially  the  orifice  of  the  cavity  should  be 
hermetically  sealed  up  by  it.  The  instruments  necessary  for 
this  process  are  few  and  simple,  and  they  answer  equally"  well 
for  amalgam  fillings.  They  are  what  are  termed  pluggers, 
and  consist  of  instruments  about  six  inches  long,  having  a  steel 
shaft  fixed  in  a  handle  of  wood  or  ivory,  and  sometimes  the 
shaft  itself  so  formed  as  to  dispense  with  this  construction. 
The  shaft  terminates  in  a  blunt,  rounded  point,  bent  about  half 
an  inch  from  the  end  of  the  instrument,  so  that  the  extremity 
maj'^  be  easily  inserted  into  the  cavities  in  molar  teeth,  etc. 
Two  or  three  sizes  of  these  instruments  will  be  sufficient,  of 
the  respective  diameters  at  the  point  of  one,  two,  and  three- 
sixteenths  of  an  inch. 

Where  amalgam  is  used,  nearly  the  same  proceedings  are 
required  as  in  the  working  of  gutta-percha  fillings,  with  the 
exception  that  the  amalgam  is  plastic  at  ordinary  tempera- 
tures. The  metal  filings  and  the  mercury  should  be  rubbed 
up  together  in  a  small  mortar,  and  afterward  kneaded  in  the 
palm  of  the  hand  by  the  finger  and  thumb,  and  the  less  mer- 
cury that  can  be  used  the  better.  The  cavity  should  then  be 
lined  with  the  amalgam,  more  and  more  of  wiiich  should  be 
added  until  the  stopping  is  complete.  Neither  in  gutta-percha 
nor  amalgam  nor  any  other  stoppings  should  any  superfluous 
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quantity  be  left  about  the  tooth,  nor  should  any  part  of  the 
stopping"  be  allowed  to  press  on  the  gum  or  adjoining-  parts. 

The  osteo-plastic,  white  enamel,  rock  cement,  fossiline,  or 
in  other  words  the  zinc  oxychlorides  and  zinc  p^'ro-pliosphates 
are  white  stoppings,  which  set  after  being  introduced  into  the 
tooth,  much  in  the  same  way  that  plaster  of  Paris  sets  in  a 
mould.  These  preparations  are  sold  in  packages  in  the  shape 
of  a  white  powder  in  one  bottle  and  a  liquid  in  another;  and 
when  about  to  be  used  a  little  of  the  powder  is  to  be  mixed,  on 
a  glass  or  porcelain  slab,  with  a  little  of  the  liquid,  to  the  con- 
sistence of  thin  puttj^  or  dough,  and  inserted  and  pressed  into 
the  cavity  to  be  filled,  in  the  same  way  as  an  amalgam  filling. 

In  these  and  in  all  other  varieties  of  stopping  it  is  essential 
that  the  cavity  to  be  filled  should  be  kept  quite  dr3^  This  in 
such  a  locality  as  the  mouth  is  not  any  easy  matter,  and  in 
order  to  facilitate  its  accomplishment  dentists  are  in  the  habit 
of  using  what  is  termed  a  rubber  dam  to  protect  the  tooth 
from  the  saliva.  This  contrivance  consists  of  a  sheet  of  thin 
india-rubber  or  caoutchouc  having-  small  holes  punched  in  it  for 
the  tooth  or  teeth  to  be  filled  being  passed  through.  The 
elasticity  of  the  rubber  renders  a  very  small  hole  sufficient  for 
a  tooth  being-  passed  through,  and  on  this  being  done  the 
rubber,  when  pressed  down  to  the  neck  of  the  tooth,  grasps  it 
so  closely  as  to  exclude  the  entrance  of  the  saliva.  One  or  any 
number  of  adjoining  teeth  can  be  thus  passed  through  the 
rubber,  and  the  portions  intervening  between  each  hole  being- 
pressed  down  between  the  teeth  and  fixed  there  in  a  variety 
of  ways,  it  acts  as  a  very  efTectual  barrier  against  the  presence 
of  moisture  during-  the  operation  of  filling.  For  a  more  de- 
tailed account,  however,  of  this  and  other  technical  accessories 
in  the  performance  of  dental  surgery,  reference  must  be  had 
to  the  special  works  published  on  that  subject — the  general 
principles  of  their  employment  being  all  that  can  be,  or  seems 
necessar}^  to  be,  mentioned  here. 

Filling  with  gold  or  tin  foil  is  a  much  more  difficult  process 
than  either  of  those  described.  No  mere  description  of  the 
various  modes  of  operating  will  ever  enable  any  one  to  become 
expert  at  its  performance  without  actual  practice.  The  prin- 
ciples upon  which  this  method  of  stopping-  is  conducted  are, 
that  the  first  portions  of  foil  introduced  being  actually  fixed 
and  adjusted  by  pressure  to  the  floor  and  walls  of  the  cavity, 
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and  each  successive  portion,  as  it  is  added,  being  consolidated 
ag-ainst  the  preceding  ones,  an  all  but  solid  mass  of  metal 
shall  exist  within  the  cavity  on  the  operation  being  finished. 

The  instruments  employed  are  in  their  general  form 
adapted  somewhat  like  those  for  amalgam  stopping,  but  in- 
stead of  rounded  or  blunt-pointed  extremities,  the  pluggers 
used  for  foil-stopping  are  usually  chisel  or  wedge  shaped;  and 
sometimes  serrated  at  the  edge.  Various  sizes  and  curves  of 
such  instruments  are  required  to  enable  them  most  easily  to 
enter  any  cavity  according  to  its  situation.  The  foil  to  be  in- 
troduced may  be  had  lighly  rolled  into  little  soft  pellets,  or  into 
short  cylinders,  or  a  strip  may  be  folded  and  twisted  into  the 
form  of  a  loose  rope,  or,  in  short,  fashioned  in  whatever  form 
may  be  found  to  pack  with  most  security  and  solidity,  according 
to  the  nature  of  the  cavity  and  circumstances  of  the  case. 

Whatever  method  be  adopted,  the  cavity  must  in  one  way 
or  other  be  packed  quite  full,  the  object  in  all  cases  of  stopping 
being  to  produce  a  plug  that  shall  completel^^  fill  the  cavity, 
resist  chemical  action,  withstand  the  tear  and  wear  of  masti- 
cation, and  be  impervious  to  fluids. 

Where  teeth  are  so  sensitive  that  stopping  cannot  be  per- 
formed, it  sometimes  becomes  necessary  to  destroy  the  pulp 
entirelj^  In  these  cases  some  escharotic,  such  as  chloride  of 
zinc,  or  even  common  white  arsenic  is  very  minute  quantity, 
may  be  introduced  into  the  cavity,  and  retained  there  by  a 
temporary  filling  of  wax  or  gutta-percha  for  some  hours,  when 
it  should  be  removed  with  the  remains  of  any  dead  pulp,  after 
which  the  stopping  may  be  proceeded  with. 

Sometimes,  after  stopping  with  any  metallic  substance,  heat 
or  cold  produces  uneasiness,  owing  to  the  better  conducting 
powers  of  such  metal.  Here  some  other  stopping  may  be 
tried,  as,  for  example,  gutta-percha.  But  should  such  symp- 
toms continue,  extraction  will  most  probably  be  required  in 
the  end.  Occasionally,  also,  a  stopped  tooth  may  become  the 
cause  of  insufferable  pain,  owing  to  some  discharge  of  matter 
form  its  carious  surface  being  pent  up  \ij  the  stopping.  In 
such  a  case,  the  stopping  may  be  removed  or  a  hole  drilled 
into  the  pulp  beyond  the  cavity  which  has  been  stopped;  but 
as  this  is  almost  reducing  the  tooth  to  its  former  condition, 
for  which  the  stopping  was  performed,  extraction  is  the  more 
satisfactory  treatment,  where  the  special  services  of  a  dentist 
cannot  be  secured. 


CHAPTER  YII. 

ON  ANAESTHETICS  IN  DENTAL  SURGERY. 

Considerable  attention  has  been  directed  toward  discov- 
ering- or  elucidating"  those  methods  hy  which  pain  during-  the 
performance  of  the  httle  operations  required  in  dental  surgery 
mig-ht  best  be  diminished  or  altogether  avoided;  many  of  the 
experiments,  with  such  a  view,  have  been  conducted  with 
much  assiduity  and  not  a  little  expense ;  and  there  is  no  doubt 
that  some  credit  is  due  to  those  who  have,  even  by  the  failure 
of  their  proposed  methods,  contributed  to  our  knowledg-e  on 
the  matter.  The  means  adopted  have  g-enerally  been  of  two 
kinds,  namely,  1st,  the  induction  of  a  state  of  g-eneral  anees- 
thesia;  and,  2d,  the  induction  of  insensibility  at  that  part 
only  where  pain  is  to  be  inflicted. 

Perhaps  in  no  other  operations  have  the  circumstances  of 
the  case  to  be  more  taken  into  account  in  the  induction  of 
aneesthesia,  whether  local  or  general,  than  in  those  performed 
within  the  cavity  of  the  mouth.  The  locality  itself,  the  sever- 
ity of  the  pain  inflicted,  and,  at  the  same  time,  its  short  dura- 
tion in  dental  operations  and  the  complications  attendant  on 
the  interference,  here  sometimes  unavoidable,  with  the  func- 
tion of  respiration  or  even  deglutition  are  circumstances 
which  present  themselves  for  consideration,  as  specially  at- 
taching to  this  department  of  surgery,  and  sometimes  entailing 
extra  risks  to  those  inherent  to  the  employment  of  anaesthetic 
agents  in  other  cases,  where  the  operations  are  in  a  different 
and  more  accessible  quarter;  and  it  is  mainlj'^  owing  to  these 
facts  that  so  much  difficulty,  and  so  much  variety  of  opinion 
exists  with  reference  to  the  employment  of  such  obtunding 
agents  in  the  practice  of  dental  surgery. 

It  has  alwa^^s  been  an  object  with  dental  practitioners  to 
discover,  if  possible,  some  mode  b^^  which  local  insensibility  to 
pain  during  tooth  extraction  might  be  obtained,  but  no  gener- 
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ally  applicable  or  effective  means  of  this  kind  have  as  yet  been 
realized. 

Little  need  be  said  of  the  attempts  to  induce  local  insensi- 
bility by  mere  external  application  of  anaesthetic  agents,  since, 
as  yet,  it  has  failed  to  produce  reliable  effects  anything-  like 
sufficient  to  enable  a  tooth  to  be  extracted  without  pain.  The 
subcutaneous  or  here  rather  submucous  injection  of  cocaine — 
1  gr.  of  the  hydrochlorate  in  10  minims  of  water — has  been 
found  effective  as  a  local  anaesthetic.  Its  success,  however, 
has  as  j^et  not  been  invariable.  When  applied  to  an  unbroken 
surface,  such  as  the  outer  coats  of  the  eyeball,  insensibility  to 
a  greater  or  less  depth  from  the  surface  is  produced;  and 
where  such  superficial  coverings  are  of  so  sensitive  a  nature 
as  to  constitute  the  chief  seat  of  pain  during  an  operation,  its 
ansesthetic  effects  are  unmistakable.  This  occurs  in  such  cases 
of  tooth  extraction  as  those  where  the  gum  is  the  principal 
source  of  pain,  as  in  the  extraction  of  loose  stumps,  where  the 
gum  has  to  be  somewhat  roughly  pushed  aside  in  order  to- 
obtain  a  sufficient  hold  upon  the  stump  to  be  removed.  In 
the  extraction  of  firm  and  less  diseased  teeth,  however,  the 
cocaine  requires  to  be  injected  into  the  tissues,  as  has  been 
mentioned,  when  in  many  cases  it  acts  in  this  way  as  a  mode 
of  producing  all  but  complete  local  anaesthesia.  In  other 
cases,  however,  even  this  mode  of  procedure  has  not  the  de- 
sired effect.  Certainlj^  not  more  than  1  gr.  should  be  injected, 
as  unpleasant  after-symptoms  are  sometimes  produced  bj-  this 
agent. 

Congelation  of  the  parts  by  the  application  of  freezing 
mixtures  has  been  suggested  for  the  induction  of  local  insensi- 
bility during  tooth-extraction  and  other  operations  in  dental 
surgery-.  This,  however,  is  by  no  means  easily  managed,  nor 
at  all  certain  in  its  effects,  while  the  pain  produced  by  the 
freezing  process  itself  is  in  many  cases  worse  than  that  of  ex- 
traction. Electricity",  which  was  also  at  one  time  held  in  con- 
siderable repute  for  this  purpose,  need  now  be  no  more  than 
mentioned  here. 

There  seems,  however,  to  be  no  reason  for  altogether  de- 
spairing of  ever  being  able  to  discover  some  mode  of  produc- 
ing insensibility^  over  a  limited  region.  We  know  that  several 
anodyne  remedies  produce  this  effect  to  a  certain  extent,  and 
from  the  relations  of  the  teeth  to  the  tissues  covering  them — 
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no  part  of  them  being*  in  realit}'  at  any  depth  from  the  surface 
— we  may,  at  least,  hope  with  some  confidence  in  their  extrac- 
tion being-  yet  practicable  with  much  amelioration,  if  not  entire 
absence  of  pain.  In  the  mean  time,  however,  no  method  which 
has  been  tried  can  ever  be  compared,  either  for  facility  or 
ertectiveness,  with  that  of  inducing*  a  state  of  general  anaes- 
thesia; and  to  do  this,  chloroform,  sulphuric  ether,  and  nitrous 
oxide  gas  are,  so  far  as  our  knowledge  of  such  agents  as  yet 
extends,  best  known  and  decidedly  the  most  desirable  in  every 
way. 

According  to  some  elaborate  investigations  long  ago  made 
on  this  subject,  five  different  degrees  of  narcotism  seem  to  be 
producible  by  chloroform.  The  first  of  these  includes  all  the 
effects  of  that  agent  so  long  as  perfect  consciousness  remains; 
the  second  is  while  the  mental  functions  are  impaired,  but  not 
necessarily  suspended;  the  third  is  when  voluntary  motion 
ceases — this  also  being  the  stage  in  which  rigidity  of  the  mus- 
cles and  inarticulate  mutterings  occur,  and  the  perception  or 
consciousness  of  pain  is  lost ;  the  fourth  degree  is  during  the 
complete  relaxation  of  the  muscles,  when  the  breathing  is 
stertorous,  and  the  patient  perfectly  insensible;  the  fifth  de- 
gree is  that  where  embarrassment  or  cessation  of  the  breath- 
ing takes  place;  the  ultimate  and  greatest  effect  chloroform 
can  produce  being  described  as  that  where  the  irritability  of 
the  muscles  is  destro^'ed.  These,  though  somewhat  old,  seem 
certainly  very  clear  and  distinct  divisions  of  the  consecutive 
phenomena  of  anaesthesia  produced  by  chloroform.  So  much, 
however,  in  actual  practice  does  each  blend  with  and  lose  itself 
in  another,  that  it  is  very  rarely  such  stages  can  be  made  out 
with  so  much  precision  that  they  should  be  of  much  use  or 
serve  as  anything  like  beacons  \)y  which  to  steer  clear  of  dan- 
ger; and  as  for  any  certain  indications  of  having  attained  the 
sole  object  we  desire  in  administering  anjesthetics  at  all — in- 
sensibilitj'^  to  pain — we  can  confidently  depend  on  having  done 
so  only  when  patients  exhibit,  among  other  symptoms,  those 
here  constituting  the  fourth  degree  of  narcotism. 

It  would  be  out  of  place  here  to  enter  upon  the  views  en- 
tertained and  promulgated  regarding  death  from  chloroform, 
or  any  other  of  these  anaesthetics.  It  is  a  great  deal  to  know 
that  death  can  be  produced  by  them,  and  that  there  is  no 
doubt  of  death  having  been  so  in  a  number  of  instances.     It 
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cannot  be  said  that  in  every  case  the  system  has  been  poisoned 
by  them,  but  the  patients  have  died ;  and  whether  their  death 
was  directly  or  indirectly  due  to  them  matters  httle,  if  it  was 
due  at  all.  The  practical  lesson  taught  is  to  keep  a  sharp 
look-out  in  ever3^  direction,  to  be  alive  to  every  kind  of  danger, 
and  to  be  prepared  to  act  at  once  in  every  emerg-enc3'-,  as  here, 
above  all  other  occasions,  delay  or  indecision  is  fatal. 

The  first  and  the  principal  object  in  exhibiting  ancesthetics, 
then,  is  the  avoidance  of  pain;  but  there  are  two  subordinate 
objects  which  are  nevertheless  of  much  importance,  and  most 
desirable;  these  are  the  avoidance  of  shock  to  the  system,  and 
the  means  of  rendering-  the  patient  completely  passive  in  the 
hands  of  the  surg-eon.  None  of  these  ends,  however,  will  be 
accomplished  if  the  state  of  anjjesthesia  be  not  complete;  and 
to  produce  this  complete  ansesthesia,  and  to  know  when  it  is 
produced,  requires  not  only  an  intimate  knowledge  of  the 
properties  of  the  anajsthetic  agent  itself,  but  a  certain  amount 
of  tact  in  its  exhibition,  to  be  acquired  in  no  other  way  than 
by  practical  experience  in  its  use. 

Always  bearing  in  mind  that  the  part  to  be  operated  on 
should  be  placed  so  that  the  surgeon  shall  have  the  greatest 
possible  facility  for  examination  and  manipulation,  the  most 
convenient  and  safest  attitude  for  the  patient  during  the  ad- 
ministration of  ether  or  chloroform  is  the  recumbent  or  hori- 
zontal position.  The  dress  about  the  throat  and  chest  should 
be  loose;  the  neck  should  in  all  cases  be  without  any  covering 
whatever;  and  the  clothes  upon  the  chest  should  be  so  ar- 
ranged that  all  the  movejnents  of  respiration  ma^'  be  at  once 
and  easily  observed.  In  operations  within  the  mouth  it  was, 
and  to  a  less  extent  it  still  continues,  customary  to  introduce 
a  cork  or  some  such  substance  between  the  teel^ii  previous  to 
or  during  the  exhibition  of  the  anaesthetic.  In  the  case  of  ether 
or  chloroform,  although  necessary  in  the  case  of  nitrous  oxide, 
such  a  practice  is  far  worse  than  useless.  The  A^ery  first  in- 
halations of  chloroform  in  many  patients  create  a  slight  degree 
of  irritation  in  the  fauces,  often  increase  the  flow  of  saliva, 
and  generally  excite  a  desire  to  swallow.  This  cannot  be  ac- 
complished so  long  as  anj^thing  keeps  the  jaws  apart;  the 
patient  consequently  struggles  to  rid  himself  of  the  difficult}^; 
his  struggles  are  mistaken  for  mere  cerebral  excitement;  a 
contest  takes  place  between  the  half -insensible  patient  and  his 
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attendants;  and  probably  the  attempt  to  produce  a  state  of 
anaesthesia  is  in  the  end  abandoned.  All  such  proceedings 
occasion  delay.  In  exhibiting-  anassthetics  for  such  operations 
as  those  of  dental  surgery,  it  will  be  well  to  have  everything 
so  arranged  that  the  patient  may  be  kept  under  their  influ- 
ence for  as  short  a  time  as  may  be  compatible  with  the  require- 
ments of  the  case.  The  sooner  the  anaesthesia  is  here  produced 
compatible  with  safety,  and  the  sooner  the  patient  can  be  re- 
lieved from  its  effects,  when  they  are  no  longer  desirable,  so 
much  the  better.  The  operation  itself  ought  to  be  completed 
with  all  possible  celerity,  and  nothing  like  hesitation  as  to  the 
particular  instruments  to  employ,  or  loss  of  time  selecting 
those  required,  or  in  any  mere  examination  of  the  parts,  should 
at  this  stage  interfere  with  the  proceedings.  All  these  matters 
should  be  anticipated.  The  instruments  likely  to  be  used 
should  be  laid  out  in  order  before  commencing  to  exhibit  the 
antfisthetic;  and,  if  possible,  kept  out  of  the  patient's  sight. 
The  tooth  or  teeth  to  be  extracted  sliould  at  the  same  time  be 
thoroughly  examined,  and  the  expedience  of  adopting  one  or 
other  mode  of  extraction  be  then  decided  on.  In  order  that 
speedy  insensibility  may  ensue,  perfect  silence  should  be  ob- 
served. The  patient  ought,  if  possible,  to  be  without  any  ap- 
prehension that  the  anaesthetic  is  hazardous,  or  that  no  effect 
can  be  produced  by  it,  or  that  the  operation  will  be  commenced 
before  a  sufflcient  quantity  has  been  inhaled.  Wherever  a 
patient  is  nervous  or  anxious  about  these  or  other  similar 
matters,  it  will  be  found  that  a  longer  time  will  be  required 
than  would  otherwise  be  the  case.  Another  point  of  some  im- 
portance is  the  frame  of  mind  in  which  a  patient  comes  under 
the  influence  of  this  anaesthetic.  If  an  effort  be  made  to  go  over 
quietly,  there  is  little  chance  of  much  struggling  or  involun- 
tary restlessness.  On  the  other  hand,  where  a  patient,  espe- 
cially in  the  case  of  all  minor  operations,  entertains  the  belief 
that,  under  the  influence  of  anaesthetics,  the  conduct  is  neces- 
sarily outrageous,  it  seldom  fails  that  such  an  idea  is  practi- 
cally realized.  Indeed,  in  not  a  few  instances  it  would  almost 
appear  as  if  the  patient  had  premeditated  the  display  some- 
times made  dviring  the  exhibition  of  such  agents;  and  in  all 
cases  it  is  advisable  that  the  patient  should  be  instructed  to 
remain  as  quiet  as  possible,  so  long  as  sensibility  is  retained. 
In  this  way,  with  a  little  effort  on  the  patient's  part,  the  whole 
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operation  may  be  rendered  much  more  satisfactory  both  to 
himself  and  the  surg-eon. 

The  mode  of  exhibiting-  the  anaesthetic  ag-ent  has  been  a 
subject  of  considerable  discussion,  and  this  is  a  point  of  some 
importance  in  dental  surgery.  For  the  exhibition  of  ether  or 
choloroform  various  forms  of  inhalers  have  from  time  to  time 
been  brought  forward,  as  preferable  to  exhibiting-  the  anaes- 
thetics in  a  napkin  or  handkerchief.  It  must  be  kept  in  mind, 
however,  that  the  less  we  have  to  attend  to  besides  the  pa- 
tient, the  less  risk  there  is  of  dang-er;  whereas,  if  attention  has 
to  be  bestowed  on  the  working  of  an  apparatus,  complicated 
as  these  inhalers  occasionally  are,  it  necessaril}^  interferes 
with  that  close  watching-  of  the  patient  which  is  in  all  cases 
absolutely  essential.  Another  circumstance  rendering-  any 
extra  complication  in  the  inhaler  objectionable,  is  the  fre- 
quency with  which  the  inhalation  sometimes  requires  to  be 
suspended  and  renewed.  This  especially  applies  to  protracted 
operations  on  the  mouth  and  in  its  neig-hborhood,  as,  for  in- 
stance, in  the  extraction  of  a  number  of  teeth  at  a  time,  where 
the  patient  becomes  conscious  during-  the  operation,  and  re- 
quires an  additional  dose  of  the  angesthetic  to  be  administered, 
while  perhaps  the  position  of  the  head  and  the  condition  of  the 
mouth  v/ould  render  certain  forms  of  special  apparatus  diffi- 
culty to  adjust,  not  to  speak  of  the  flow  of  blood  rendering- 
them  dangerous. 

The  safest  and  the  easiest  position  for  the  patient  in  the 
case  of  ether  or  chloroform  is,  as  has  been  already  said,  that 
of  so  reclining-  on  a  couch  or  sofa,  that  the  operator  maj'  have 
free  access  to  the  parts  requiring-  operation. 

It  is  seldom  before,  and  generally  after,  the  accession  of 
insensibility,  that  sickness  with  vomiting  is  produced  by  ana,'S- 
thetics;  and  it  is  only  when  it  commences  before  or  at  this 
stage  that  it  forms  anything  like  a  serious  impediment  to  the 
surgical  procedure,  as,  after  this  is  effected,  its  occurrence  is 
of  but  little  consequence.  It  is  superfluous  to  say  that  of  all 
operations  those  on  the  mouth  and  in  its  vicinitj^  are  such  as 
are  most  interfered  with  by  vomiting.  In  this  way  it  becomes 
a  complication  of  a  most  troublesome  nature  to  the  surgeon. 
But  it  \iy  no  means  rests  here;  for  it  also  entails  most  serious 
risk  to  the  patient,  inasmuch  as  in  many  cases  there  results 
from  this  cause  very  great  danger  of  sutt'ocation.     The  vomit- 
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ing-,  when  angesthesia  is  deep,  often  seems  to  be  defective — the 
contents  of  the  stomach  gurg-Ung-  up  into  the  mouth,  in  small 
quantities  at  first,  and,  with  the  mouth  widely  opened,  as  it 
might  inadvertently  be  kept  during  such  operations,  there  is 
an  inability  either  to  swallow  or  to  eject  the  vomited  matters. 
Nitrous  oxide,  or  what  is  more  famiharty  known  as  "  laugh- 
ing-gas," is  an  anaesthetic  now  more  largely  employed  in  den- 
tal operations  of  a  short  duration  than  either  chloroform  or 
ether.  Its  exhibition  is  somewhat  more  complicated  in  its 
details,  and  the  insensibility  induced  by  it  of  a  much  more 
transient  nature  than  these  agents,  and  seldom  lasting  for 
more  than  about  half  a  minute  in  its  full  effect.  It  is  not, 
like  the  others,  a  fluid,  but  a  gaseous  compound,  although 
under  grreat  pressure  it  can  be  reduced  to  the  liquid  state,  in 
which,  for  the  sake  of  portability,  it  is  generally  stored  or 
<;arried  about.  The  mode  of  its  exhibition  is  throug-h  a  face- 
piece,  covering-  the  nose  and  mouth,  and  connected  by  a  tube 
with  a  bag  containing-  the  gas.  The  tube  is  provided  with  a 
stop-cock,  by  which  the  supply  of  gas  can  be  turned  on  or  shut 
off  by  the  operator,  while  the  bag  is  provided  with  a  similar 
apparatus  connecting-  it  with  the  reservoir  of  g-as,  which  gen- 
erally contains  it  in  the  liquid  state.  The  whole  apparatus, 
including-  the  iron  reservoir  containing-  the  gas,  is  to  be  had, 
read}'  for  use,  at  the  various  dental  depots  throug-hout  the 
country.  In  employing-  this  anaesthetic,  the  same  conditions 
and  precautions  mentioned  as  important  in  the  use  of  other 
anaesthetics  are  necessary  to  be  observed.  Owing  to  the  brief 
continuance  of  the  anresthesia  induced,  it  is  here  necessary,  in 
order  to  lose  no  time  in  operating,  to  introduce  a  g-ag  between 
the  patient's  jaws  previous  to  commencing-  the  administration 
of  the  gas.  These  gags  are  provided  in  pairs  along  with  the 
rest  of  the  apparatus,  and  are  generally  connected  together  by 
a  piece  of  cord,  partly  to  facilitate  their  use  and  partly  to 
guard  against  danger  should  the  one  placed  between  the  jaws 
accidentally  slip  into  the  patient's  mouth.  The  face-piece 
being-  adjusted  in  position,  and  moulded  to  the  cheeks  and 
other  parts  of  the  face,  and  kept  there  by  such  pressure  as 
will  exclude  the  access  of  all  atmospheric  air,  the  g-as  is  turned 
on.  Here  the  exclusion  of  atmospheric  air  is  indispensable, 
while  in  other  anaesthetics  this  would  be  fraught  with  danger. 
After  from  thirty  seconds'  to  two  minutes'  inhalation  of  the 
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gas,  insensibility  should  be  completed,  and  a  longer  time  than, 
this  being-  required  indicates  the  exercise  of  increased  caution.. 
Various  modes  of  ascertaining-  when  full  insensibility  is  in- 
duced have  been  recommended.  The  fixed  appearance  of  the 
eye  on  opening-  the  eyelids;  the  non-response  of  the  patient  to 
a  request  to  raise  the  hand;  a  peculiar  chang-e  in  the  mode  of 
breathing-,  and  allied  to  a  stertorous  character  of  respiration, 
along  with  the  general  impression  of  unconsciousness  conveyed 
by  the  patient  to  the  operator,  ma^^  all  be  taken  as  affording 
the  cue  to  the  time  for  commencing  the  operation,  which 
should  now  be  proceeded  with  as  rapidly  as  possible.  Very 
frequently,  during  its  progress,  the  patient  appears  to  recover 
consciousness,  and  indicates  a  feeling  of  pain  or  alarm,  but,  as 
a  general  rule,  on  complete  recovery  nothing  of  this  kind  is 
remembered.  Sometimes  a  feeling  of  extreme  prostration,  or- 
sickness,  or  headache  follows  the  use  of  this  anaesthetic,  and 
in  certain  instances  the  patient  feels  the  consequences  of  the 
gas,  more  or  less,  for  the  whole  day  after  its  administration. 
There  is  no  doubt  that  in  successful  cases  this  angesthetic  is 
more  convenient  in  many  ways,  both  to  the  patient  and  the 
operator,  than  the  other  anaesthetics  here  alluded  to,  and  in  a 
certain  sense  it  is  safer;  but  it  must  not  be  supposed  to  be 
exempt  from  danger.  Its  timely  withdrawal,  and  the  speedy 
recovery  from  its  effects  in  healthy  patients,  not  too  young 
or  too  old,  reduce  the  dangers  it  might  entail  to  a  minimum 
as  an  anaesthetic,  since  it  does  not  seem  to  leave  any  toxic 
material  in  the  system,  and  which  requires  to  be  got  rid  of,  as 
is  the  case  with  chloroform,  ether,  and  the  like,  but  simply  re- 
quires the  readmission  of  oxj'gen  to  the  blood  to  effect  recov- 
ery. But  let  its  administration  be  a  very  little  too  much  pro- 
longed, or  let  the  patient  be  the  subject  of  certain  unhealthy 
conditions  of  the  lungs  or  blood-vessels,  where  any  occurrence 
approaching  stasis  or  congestion  would  be  contra-indicated, 
and  untoward  or  fatal  results  may,  in  any  case,  occur.  The 
appearance  of  the  patient  under  the  influence  of  nitrous  oxide, 
in  nearly  every  instance,  manifests  the  existence  of  consider- 
able venous  congestion,  and  the  mode  of  action  of  the  anaes- 
thetic in  replacing  the  oxygen  ordinarily  taken  up  by  the  blood 
from  the  air  during  respiration,  without  conveying  any  of  its 
benefits,  point  to  its  influence  being  closely  allied  to  the  nature 
of  asphyxia,  with  the  characteristic  distention  of  the  heart  and. 
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great  vessels.  In  this  way  it  will  be  seen  that  the  existence 
of  atheroma,  a  tendency  to  haemoptysis,  degeneration  of  the 
ventricular  walls,  and  such  like  conditions  might,  during-  the 
exhibition  of  nitrous  oxide,  incur  extreme  risk,  and  that,  too, 
without  necessarily  manifesting  itself  at  the  moment  of  its 
administration. 

From  what  has  been  said  it  will  be  seen  that  nitrous  oxide 
is  not  an  anaesthetic  likely  to  be  available  to  an}'  great  extent 
by  the  ordinary  medical  practitioner  in  the  cases  of  dental 
surgery  coming  under  his  care.  The  combination  of  that 
anaesthetic,  again,  with  others,  such  as  ether,  and  the  more 
complicated  apparatus  required  in  this  case,  are  still  less  fitted 
for  his  requirements,  being  more  adapted  for  the  operating- 
rooms  of  practitioners  who  have  made  dental  surgery  their 
special  branch  of  practice.  These  latter,  then,  along  with 
various  agencies  from  time  to  time  introduced  as  anaesthetics, 
but  which  have  as  yet  not  come  into  general  use,  need  not  be 
discussed  in  this  place,  as  those  given  seem,  in  the  mean  time, 
sufficient  for  the  cases  of  dental  surgery  in  which  the  general 
medical  practitioner  is  more  frequently  called  upon  to  operate. 
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ON 

SOUNDING  FOR   GALL-STONES. 


That  within  the  last  fifty  years  the  whole  theorj^  and  prac- 
tice of  medicine  has  nnderg-one  a  complete  revolution,  no  one 
seeks  to  deny.  That  a  new  era  daAvned  upon  our  art  when 
the  microscope,  stethoscope,  test-tube,  and  thermometer 
crossed  the  threshold  of  the  sick-chamber,  all  readilj'  admit. 
But  there  are  still  among'  us  many  who  insufficiently  appre- 
ciate the  immense  collective  advantages  which  have  accrued 
to  rational  medicine  from  the  hundred  and  one  trifling-  phj^si- 
cal  aids  to  diagnosis  which  have  been  introduced  during-  the 
last  couple  of  decades.  This  arises  from  the  majoritj"  of  per- 
sons overlooking"  the  fact  that  a  few  easily  recog-nizable 
physical  signs  are  worth  a  whole  cartload  of  describable 
sj'mptoms  in  the  detection  of  obscure  disease.  For  while 
symptoms  are,  even  at  best,  merely  fluctuating-  quantities,  not 
alone  from  their  intrinsic  value  materially  depending-  upon 
the  mental  capacity,  moral  courage,  and  veracity  of  the  nar- 
rator, but  from  their  very  significance  being  complex.  A 
physical  sign,  when  correctly  interpreted,  has  always  the 
same  definite  and  indisputable  value,  from  its  being  an  inde- 
pendent factor,  which  the  interrogator  sees,  feels,  or  hears  for 
himself.  Added  to  this,  the  knowledge  of  the  fact  that  the 
cable  of  symptomatology''  is  nearly  "payed-out,"  and  conse- 
quently the  onward  career  of  rational  medicine  to  her  legiti- 
mate goal — that  of  an  exact  science — must  in  future  almost 
entirely  depend  on  the  acceptance  and  judicious  application 
of  easily  workable  physical  aids  to  the  recognition  of  internal 
diseases,  induces  me  to  avail  myself  of  this  favorable  oppor- 
tunity' of  making  known  to  my  professional  brethren  an  in- 
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strumental  method  of  indubitably  ascertaining  the  existence 
of  impacted  gall-stones — a  point  of  no  mean  importance, 
seeing  how  many  difficulties  beset  the  symptomatic  path  of 
diagnosis  in  this  most  fatal  form  of  affection.  Before  pro- 
ceeding to  do  so,  however,  it  is  advisable  for  me  to  make  a 
few  prefatory  remarks  on  the  clinology  of  biliary  concretions. 
For,  judging  from  the  reports  of  the  speeches  made  at  our 
metropolitan  as  well  as  our  provincial  medical  societies,  when 
the  subject  of  gall-stones  is  discussed,  a  woeful  amount  of 
ignorance  regarding  both  their  symptomatology  and  pathol- 
ogy is  prevalent  in  the  profession.  This  may  to  some  appear 
strong,  if  not  even  ungenerous,  language.  But  every  one  who 
has  given  attention  to  the  reported  remarks  of  some  of  the 
speakers,  hospital  physicians  as  well  as  surgeons,  in  the  dis- 
cussions which  have  followed  the  reading  of  recent  papers, 
will  acknowledge  that  the^'^  are  perfectly  justifiable.  I  even 
doubt  not  that  some  of  the  speakers  themselves,  after  they 
peruse  the  facts  I  shall  presently  adduce,  will  feel  that  this 
stricture  is  hy  no  means  uncalled  for. 

One  of  the  commonest  of  the  false  statements  enunciated 
is  that  gall-stone  affections  are  not  generally  dangerous.  Ex- 
actly the  contrary  is  the  case  ;  the  general  ignorance  of  the 
fatality  of  gall-stone  cases  being  due  to  the  unfortunate  fre- 
quency with  which  patients  succumb  to  them  without  the 
medical  attendant's  having  had  the  remotest  idea  of  the  true 
pathology  of  the  case  he  was  treating.  The  reason  of  this  is 
not  far  to  seek.  It  lies,  I  believe,  in  the  fact  of  his  having- 
been  falsely  taught  that  all  dangerous  gall-stone  cases  are 
associated  with  jaundice  and  paroxysmal  pain;  whereas  it 
actually  happens  that  the  majority  of  fatal  gall-stone  cases 
are  unassociated  with  either  the  one  or  the  other  of  them. 
Incredible  as  this  may  appear,  it  is  nevertheless  perfectly  true. 
For  there  is  no  jaundice,  and  no  paroxysmal  pain  (indeed,  in 
the  first  instance  very  little  pain  of  any  kind  whatever)  when 
a  gall-stone  ulcerates  its  way  out  of  the  gall-bladder.  Should 
the  stone  in  this  case  enter  the  peritoneum,  a  fatal  peritonitis 
is  the  result.  Should  it  enter  the  intestines,  if  large  it  kills 
the  patient  by  ileus;  if  small,  it  passes  safely  down  the  intes- 
tines until  it  reaches  the  ileo-c^cal  valve,  where  it  often  sets 
up  such  an  amount  of  irritation  as  speedily-  induces  a  fatal 
enteritis.     The   unsuspected   gall-stone  may  kill  even  more 
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rapidly'  still.  As  when  in  the  course  of  its  perforating-  career 
it  opens  a  blood-vessel,  which,  if  it  pours  its  contents  into  the 
stomach,  leads  to  the  mistaken  diag-nosis  of  htematemesis ;  if 
into  the  intestines,  gives  rise  to  bloody  stools.  Or  it  may 
burst  into  the  peritoneal  cavit}^  and  the  patient  become  sud- 
denly collapsed,  and  die  without  either  a  single  trace  of  the 
hemorrhage  or  its  exciting-  cause  being-  visible  to  reveal  the 
true  nature  of  the  case.  That  such  fatal  cases  of  gall-stone 
perforation  are  far  from  uncommon  I  know  from  personal  ex- 
perience. No  less  than  four,  and  strang-ely  enough  all  in  gen- 
tlemen of  above  forty  years  of  age,  have  fallen  under  my  notice 
within  the  last  year.  One  died  six  hours  after  I  saw  him,  an- 
other within  twelve,  a  third  within  forty-eight,  while  the  fourth 
happily  recovered,  and  that,  too,  notwithstanding-  that  pure 
blood  was  passed  both  by  mouth  and  rectum. 

As  it  may  appear  to  some  a  novelty  to  be  told  that  gall- 
stones are  so  often  fatal  without  so  much  as  their  existence 
having-  been  suspected,  and  a  single  illustrative  example  is 
more  impressive  than  a  whole  column  of  g-eneral  remarks,  I 
shall  briefly  relate  one  of  the  fatal  cases  just  referred  to,  which 
has  the  additional  advantage  of  showing  how,  even  when  g-all- 
stone  symptoms  exist,  one  may  be  entirely  misled  in  both  diag- 
nosis and  treatment,  from  their  not  being  in  exact  accordance 
to  what  is  regarded  as  orthodox  law.  Early  in  the  present 
year  I  was  summoned  to  Brussels  to  see  a  Belgian  gentleman, 
aged  flfty-eight,  along  with  Mons.  Capart.  On  reaching  the 
patient's  bedside  I  found  him  ex-sanguine,  and  almost  pulse- 
less. He  complained  of  dtdl  pain  in  the  lower  part  of  the  liver, 
with  great  tenderness  on  pressure  in  the  region  of  the  gall- 
bladder, which  was  not  distended.  The  liver  was  of  the  nor- 
mal size,  and  there  was  no  jaundice.  The  history  I  received 
was,  that  he  had  always  been  a  bilious  subject,  and  had  suf- 
fered from  painful  dysj)epsia,  that  he  once  had  jaundice,  and 
passed  a  small  gall-stone.  The  dyspeptic  symptoms  not  im- 
proving under  treatment,  he  betook  himself  to  Paris,  and  con- 
sulted the  gentleman  who  was  recommended  to  him  as  being 
the  leading  physician.  After  a  careful  examination  of  his 
case  it  was  diagnosed  "  hepatalgia,"  and  a  course  of  electricity 
was  prescribed.  Feeling  no  better  after  several  weeks  of 
daily  galvanism  he  returned  to  Brussels.  His  S3miptoms 
gradually  became  more  severe,  and  four  days  before  I  saw 
12—56 
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liim  lie  was  suddenly  seized  with  coffee-ground  vomiting,  and 
tarry-looking  dejections.  Seeing  that  the  case  was  undoubt- 
edly one  of  g"all-stone  perforation,  and  that  the  patient  was 
already  blanched  from  loss  of  blood,  I  naturally  enough  prog- 
nosed  that  if  the  hemorrhage  was  not  immediately  arrested, 
death  was  inevitable.  For  twelve  hours  he  rallied  under 
treatment,  but  within  the  next  twenty-four,  pure  blood  beg-an 
to  come  awa3%  both  upward  and  downward,  and  in  less  than 
forty-eight  hours  from  the  time  I  first  saw  him  he  was  a 
corpse. 

The  prevailing-  ignorance  regarding*  the  fatality  of  g^all- 
stones  may  also  in  a  measure  be  due  to  the  fact  that  not  only 
are  the  poor  far  less  liable  to  them  than  the  rich,  but  when  they 
seek  relief  for  them  in  hospitals,  the  prominent  sign  instead 
of  the  patholog-ical  conditions  g-iving*  rise  to  it  is  often  treated 
as  the  disease.  As  well  as  that  from  its  being  no  rare  occur- 
rence for  gall-stones  of  considerable  size  to  be  met  with  at  the 
autopsies  of  patients  who,  during-  their  sojourn  in  the  hospital, 
never  manifested  a  single  symptom  of  them,  even  hospital 
physicians  have  been  led  to  reg-ard  them  as  harmless.  The 
entire  absence  of  both  sig-ns  and  symptoms  in  many  g-all-stone 
cases  is,  however,  readily  explicable,  without  its  entailing-  a 
belief  in  their  non-dangerous  nature.  For  it  is  due  to  the  fact 
that,  from  the  majority  of  g-all-stones  being-  slowl^^  formed  in 
the  gall-bladder  itself,  they  give  rise  to  no  signs  or  symptoms 
as  long-  as  they  remain  there.  No,  sometimes  not  even  to 
biliary'  functional  derangement,  thoug-h  the  viscus  be  choke- 
full  of  them.  This  is  on  account  of  a  g-all-bladder  not  being 
essential  to  life,  as  is  proved  by  the  fact  that  people  have 
grown  up  to  adult  life  without  having-  ever  possessed  a  ves- 
tig-e  of  one.  And  many  species  of  animals  have  normallj^  no 
g-all-bladders,  for  example  the  horse  and  the  deer.  There  is 
nothing,  then,  surprising  in  the  fact  that  g-all-stones,  thoug-h 
fatal  things,  may  yet  be  found  at  necropsies  in  the  g-all-blad- 
ders of  persons  who  never  complained  of  them.  Indeed,  it 
would  rather  be  surprising  if  it  were  otherwise,  seeing-  that 
they  are  usually  formed  there,  and  that  their  career  of  dis- 
comfort and  mischief  only  beg-ins  when  they  attempt  to  g-et 
out  of  the  gall-bladder  either  by  directly  perforating-  throug-h 
its  coats,  or  by  forcibly  entering-  the  cystic  duct. 

From  the  remarks  which  fell  from  the  speakers  at  the  dis- 
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cussioii  on  my  recent  paper  on  *'  Gall-Stone  Sounding-/'  at  the 
Ro3''al  Medical  and  Chirurgical  Society,  it  further  appears  to 
be  verj^  far  from  g-enerally  known  that,  notwithstanding-  that 
a  dozen — even  a  thousand — g:all-stones  may  exist  for  years  in 
a  patient's  body,  Avithout  g-iving-  rise  to  a  single  sig-n  or  symp- 
tom by  which  their  presence  can  be  suspected,  all  the  most 
marked  sig-ns  as  well  as  symptoms,  g-iven  in  text-book  as  in- 
dubitable evidence  of  the  existence  of  dangerous  g-all-stones, 
may  be  present  without  a  single  stone  or  biliary  concretion  of 
any  kind  wiiatever  existing-  in  the  sufferer's  bod3\  This  is  a 
startling-  fact,  no  doubt,  but  it  is  nevertheless  quite  true,  as  I 
shall  now  proceed  to  show.     For: 

{a)  Gall-stones  never  produce  jaundice,  pipe-clay  stools, 
nor  bilious  urine,  except  when  they  become  impacted  in  a 
duct.  And  the  only  ducts  in  which  their  impaction  leads  to 
this  result  are  the  hepatic  and  common  bile  ducts. 

(ft)  Not  only  can  their  presence  in  these  ducts  in  the  ma- 
jority of  cases  be  recognized,  but  even  differentiated.  And 
what  is  more,  their  impaction  in  the  intra-hepatic  as  well  as  in 
the  cystic  duct  can  also  be  detected,  thoug-h  in  these  cases  there 
is  no  jaundice,  no  pipe-clay  stools,  and  no  saffron-colored  urine. 
In  order  to  make  this  perfectly  plain  I  shall  put  the  matter  in 
the  form  of  an  easily  comprehensible  table. 

The  Presence  of  the  Signs  and  Symptoms  is  Indicated  by 
the  Figures,  the  Absence  by  the  Lines. 


2^       3       g  3 


a 

Gall-stones  Impacted  in:          "^g      -3       £s^'      >»      o!^       fe       Jf'f  -S'm 

~      So  £v 

■3  3  0. 
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The  common  bile  duct  ....1  2  3  4  5  6  7  8  9  10 

Hepatic  duct -  1  2  3  4  5  6  7  8  9 

Cystic  duct *  —  —  —  —  1  2  3  4  5 

Intra-hepatic  ducts —  —  —  —  —  —  —  1  2  3 

After  having-  thus  shown  how  comparatively  easy  it  is  not 
only  to  diag-nose,  but  even  to  differentiate  the  various  forms 

*  Although  the  gall-bladder  is  in  these  cases  never  distended  witli 
bile,  if  the  impaction  be  complete,  and  is  continued  suflBciently  long,  it 
may  become  distended  by  white  mucus-secretion.  For  the  modus 
operandi  in  the  formation  of  white  liquids  in  the  gall-bladder,  see  the 
writer's  book  on  the  liver,  where  its  physiology  as  well  as  pathology  is 
given  in  detail. 
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of  imi)acted  gall-stones,  the  reader  ma^^  perhaps  wonder  why  I 
take  so  much  trouble  to  make  known  an  instrumental  method 
for  detecting-  them.  Here  is  my  reason,  and  a  very  potent 
one  it  is.  More  than  twenty  years'  experience  of  gall-stone 
cases  has  not  onlj'  convinced  me  that  many  patients  annually 
die  from  the  effects  of  impacted  biliary  concretions,  whose 
lives  might  in  all  probability  be  saved  were  the  obstructing 
body  artificially  extracted ;  but  at  the  same  time  made  me 
painfully  conscious  that,  as  has  just  been  shown,  all  their 
most  characteristic  signs  and  symptoms  may  be  manifested  by 
a  patient  who  has  not  a  vestige  of  a  biliary  concretion  of  any 
kind  whatever  within  his  body.  I  believe,  therefore,  that  it 
would  not  only  be  injudicious,  but  criminal  for  any  ph3'sician 
to  recommend  to  a  patient  to  submit  to  what  a  hospital-sur- 
geon had  the  temerity,  at  the  debate  on  my  paper,  to  deliber- 
ately propose  doing  as  a  means  of  diagnosis.  Namely,  to  in- 
cise a  patient's  abdomen,  cut  open  his  gall-bladder,  stitch  its 
edges  to  the  lips  of  the  wound  in  the  abdominal  parietes,  and 
then  search  for  the  impacted  stone  in  it.  Showing  that  his 
idea  was,  that  dangerously  obstructing  calculi  are  to  be  found 
in  gall-bladders.  Moreover,  be  it  noted  that  this  formidable 
diagnostic  procedure  was  proposed  by  him  as  being  simpler 
than  the  operation  of  sounding  with  a  trocar  not  bigger  than 
a  knitting  needle.  I  shall  now  show  how  this  venturesome 
form  of  surgical  prospecting  is  unjustifiable.  For  even  should 
an  inoffensive  calculus  be  accidentally  found  in  the  gall-bladder 
and  removed,  it  would  not  as  a  sequence  follow  that  the  pa- 
tient's abdomen  had  been  necessarily  and  advantageously  in- 
cised.    For  the  following  potent  reasons : 

(a)  It  is  in  no  case  the  stone  itself  which  produces  the  dan- 
gerous symptoms;  but  solely  the  obstruction  to  the  flow  of 
bile  into  the  intestines.  In  so  far  then  as  the  stone  is  con- 
cerned, did  it  not  prevent  the  passage  of  the  bile  into  the 
duodenum,  it  would  in  all  probability  lie  as  inoffensively^  in  the 
bile  duct  as  stones  are  known  to  lie  in  the  bile  reservoir, 

(5)  It  being  the  obstruction  then,  and  not  the  stone  itself 
which  is  the  real  source  of  danger  to  life,  an}^  other  equally 
potent  obstructing  cause  acts  in  precisely  the  same  Avay  as  an 
impacted  stone  does.     This  is  no  mere  supposition,  it  is  a  fact. 

(c)  For  it  is  found  that  the  identically  same  signs  of  jaun- 
diced skin,  pipe-clay  stools,  bilious  urine,  etc.,  are  met  with 
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Avhen  the  hepatic  or  the  common  bile  duct  is  obstructed  by 
entozoa,  cancerous  or  other  tumors  g-rowing-  within  them. 
Or  when  hy  external  pressure  a  tumor  of  the  head  of  the  pan- 
creas, of  the  p3^1orus  of  the  stomach,  or  of  the  liver  itself 
blocks  up  the  channel  of  the  duct.  An  additional  common 
cause  of  permanent  obstructive  jaundice,  is  the  closing-  up  of 
the  duodenal  orifice  of  the  bile  duct  b}^  a  cicatrized  ulcer.  All 
of  which  non-gall-stone  forms  of  obstruction  not  unfrequently 
baffle  even  the  most  skilled  specialists  to  differentiate.  It  is 
scarcely  surprising-  then  that  I  strongly  advise  practitioners 
to  make  themselves  perfectly  sure  of  the  obstruction  being- 
due  to  a  gall-stone  before  proceeding-  to  lay  open  their  patient's 
abdomen  in  the  sang-uine  expectation  of  finding-  one. 

Although  my  method  of  sounding-  for  stones  may  not  be 
entirely'  devoid  of  dang-er — for  no  operation  on  the  human  ab- 
domen is,  not  even  the  simple  one  of  tapping — it  certainly  has 
the  advantag-e  of  being  less  rash,  as  well  as  less  dangerous  to 
life  than  that  of  cutting  down  with  a  knife,  either  on  ducts  or 
^all-bladders,  in  search  for  g-all-stones  which  may  have  no  ex- 
istence. Moreover,  I  have  already  performed  the  operation 
successfully,  and  what  has  been  done  once  may  be  done  again. 
The  instrument  employed  was  a  six-inch  long-  French  explor- 
ing trocar,  of  somewhat  less  diameter  than  an  English  No.  1 
catheter.  And  I  now  recommend  that  it  should  be  provided 
wuth  a  blunt-nosed  steel  pilot,  to  be  introduced  after  the  trocar 
has  been  inserted  into  the  abdomen,  and  before  the  search  for 
the  stone  is  proceeded  with. 

After  the  patient  is  put  under  the  influence  of  an  aneesthe- 
tic,  the  operation  of  sounding-  may  be  performed  in  the  follow- 
ing- wise : 

1st.  Push  the  trocar  through  the  abdominal  parietes  in  the 
direction  of  the  common  bile  duct. 

2d.  If  the  instrument  impinges  on  no  hard  solid,  with- 
draw the  stilette  and  judge  of  the  situation  of  the  canula's 
point  by  observing  what  kind  of  fluid  flows  from  its  free  ori- 
fice— bile,  abdominal  serum,  blood  or  intestinal  fluid. 

3d.  Being  satisfied  that  the  point  of  the  cannula  occupies 
no  dangerous  position,  introduce  the  blunt-nosed  pilot,  and 
proceed  to  search  about  in  all  directions  for  the  stone.  The 
presence  of  one  will  be  readily  recognized  hy  the  fact  that  no 
hard  substance  whatever  exists  in  the  neighborhood  of  the 
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g-all-bladder  and  bile  ducts.  And  a  gall-stone  when  struck, 
either  in  the  g-all-bladder  or  ducts,  gives  the  same  character- 
istic sensation  to  the  fingers  as  a  urinar}^  calculus. 

As  several  of  the  speakers  at  the  debate  on  my  paper  ob- 
jected to  this  plan  of  sounding,  on  the  ground  of  the  danger 
of  peritonitis  being  induced  by  the  bile  escaping  into  the  peri- 
toneal cavity,  notwithstanding  that  I  had  cited  a  case  where 
no  less  than  thirteen  pints  ^  were  removed  by  tapping  from 
the  abdomen  of  a  boy  whose  gall-bladder  had  been  ruptured 
three  weeks  previously.  And  they  ought  to  have  known  that 
both  distended  gall-bladders  and  bile  ducts  have  been  bene- 
ficially tapped,  I  deemed  it  advisable  to  see  what  would  actu- 
all3^  be  the  result  of  puncturing  a  distended  gall-bladder  with 
my  exploring  trocar.  Especially  as  one  of  the  speakers  had, 
forgottnig  that  the  coats  of  bile  ducts  and  gall-bladders  are 
elastic,  inconsidera^tely  suggested  that  tlie  moving  about  of 
the  instrument  would  enlarge  the  puncture. 

Accordingly,  along  with  Prof.  Schafer,  I  performed  the 
following  experiment:  A  dog  which  had  been  kept  fasting 
for  twenty-six  hours,  in  order  that  his  gall-bladder  might  be 
fully  distended,  was  rendered  insensible  with  chloroform. 
The  abdomen  was  opened,  and  into  the  distended  gall-bladder 
I  inserted  my  trocar,  twisted  it  about  and  then  withdrew  it. 
No  spurt  of  bile  whatever  took  place.  Nothing  more  than  an 
oozing  followed.  The  oozing  even  soon  ceased,  from  the  coats 
of  the  gall-bladder  (which,  be  it  remembered,  are  even  very 
thin  in  a  small  dog)  contracting  as  the  viscus  emptied  itself. 
In  order,  then,  that  all  risk  of  a  dangerous  exudation  of  bile 
into  the  peritoneal  cavity  may  be  avoided,  it  is  merely  neces- 
sary to  withdraw  some  of  it  before  removing  the  canula. 

In  those  cases  where  the  obstruction  has  given  rise  to 
great  distention  of  either  the  bile  duct  or  the  gall-bladder, 
and  from  the  orifice  of  the  canula  bile  fiows  when  the  stilette 
is  withdrawn,  it  might  perhaps  be  advisable  to  empty  them 
of  their  biliary  contents  before  proceeding  to  search  for  the 
suspected  stone.  (Dr.  Whittaker  detected  gall-stones  in  the 
gall-bladder  by  means  of  an  aspirating  needle  (" New  York 
Medical  Record,"  1882),  and  on  one  occasion,  while  I  was  ex- 
ploring a  liver,  the  trocar  accidentally  penetrated  the  gall-blad- 
der and  struck  a  calculus,  which  subsequently,  at  the  autopsy, 
was  found  to  be  of  the  size  and  shape  of  an  apricot  stone.) 
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I  shall  now  give  the  histoiy  of  the  case  of  impacted  gall- 
stone in  which  I  successfully  performed  the  operation. 

The  patient,  a  delicate  constitutioned  ladj^  aged  thirty-six, 
married,  and  the  mother  of  several  children,  had  for  many 
months  suffered  from  all  the  worst  signs  and  symptoms  of 
obstructed  common  bile  duct.  Not  only  was  her  abdomen 
greatly  distended  with  ascitic  fluid;  but  she  was  so  weak  and 
near  to  the  point  of  death  that  both  Dr.  Diver— her  regular 
medical  attendant — and  I,  believed  that  the  only  chance  of 
prolonging  her  life  lay  in  the  artificial  removal  of  the  obstruc- 
tion. Before,  however,  calling  in  an  operative  surgeon  to  per- 
form bilotomj",  we  deemed  it 
prudent  to  make  perfectly  sure 
that  the  obstruction  of  the  bile 
duct  was  due  to  the  presence 
of  a  stone,  as  neither  of  us  had 
any  wish  to  see  the  poor  suf- 
ferer's abdomen  unnecessarily 
opened.  Accordingly,  a  day  or 
two  after  a  gallon  of  ascitic 
fluid  had  been  withdrawn  from 
her  abdomen,  she  was  made  in- 
sensible with  A.  C.  E.  anaesthe- 
tic mixture  (given  because  of 
her  having  a  weak  heart).  I 
then  introduced  an  exploring 
trocar  (in  the  manner  before 
described)  at  a  point  midway 
between  the  lower  margin  of  the  liver  and  the  umbilicus;  but 
an  inch  and  a  half  to  the  right  of  it.     Fig,  1. 

The  instrument  was  then  slowly  pushed  upward,  outward 
and  backward  in  the  direction  of  the  common  bile  duct;  but 
although  it  was  inserted  up  to  its  hilt  (six  inches)  in  the  still 
distended  ascitic  abdomen  no  hard  substance  was  encountered. 
In  order  to  ascertain  the  exact  position  of  the  canula's  point, 
I  withdrew  the  stilette  to  see  if  any,  and  what  kind  of  fluid 
would  flow  from  it.  As  nothing  but  ascitic  fluid  came  away, 
its  point  was  known  to  be  free  in  the  abdominal  cavity,  so  I 
proceeded  to  search  with  it  in  all  directions  for  the  suspected 
stone.  The  search  proving  unsuccessful,  the  instrument  was 
withdrawn  and  reinserted  an  inch  higher  up,  a  little  more  to 


Fig 
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the  rig-ht.  Fig.  2.  On  ag-ain  pushing-  it  in  the  direction  of  the 
common  bile  duct,  just  as  it  reached  its  full  depth  of  six  inches, 
its  point  not  only  impinged  upon,  but  stuck  in  a  hard  sub- 
stance. The  sensation  communicated  to  the  fing-ers,  as  well 
as  the  faint  sound  emitted  when  this  was  tapped  against  with 
the  blunt  end  of  the  canula,  left  no  doubt  upon  my  mind  that 
it  was  a  calculus.  The  next  point  was,  if  possible,  to  ascertain 
its  size,  by  pressing-  the  end  of  the  canula  firmly  ag-ainst  it, 
and  running-  the  point  of  the  instrument  round  it.  The  im- 
pression so  derived  was  that  the  stone  was  of  the  size  and 
shape  of  an  ordinary  hazelnut.  As  no  blood  whatever  flowed 
from  the  punctures,  either  during  or  after  the  operation,  these 
orifices  were  simply  covered  over  with  a  piece  of  sticking-  plas- 
ter, and  the  abdomen  bound  up. 

The  sounding-  having-  thus  completely  confirmed  the  symp- 
tomatic diagnosis,  and  further  shown  that  the  obstructing 
stone  was  no  big-ger  than  a  moderately  sized  hazelnut,  it  was 
deemed  advisable,  before  subjecting-  the  patient,  in  her  exceed- 
ingly weak  state,  to  the  severe  operation  of  bilotomy,  to  delay 
a  few  days  in  the  hope  that,  under  the  infiuence  of  medicine, 
the  stone  "might  pass  along  the  duct  into  the  intestines.  Most 
fortunate  this  determination  turned  out  to  be;  for  at  mj''  next 
visit — six  days  after  the  sounding — I  found  all  the  signs  and 
symptoms  ameliorated.  The  stools  had  not  onh^  already  be- 
come of  their  normal  color  (which  they  had  not  been  for  many 
weeks),  but  the  urine  had  lost  its  bilious  hue,  and  the  skin  was 
less  jaundiced.  Besides  which,  the  previously  distended  g-all- 
bladder  was  now  no  long-er  perceptible  to  the  touch.  Changes 
which,  when  considered  collectively,  led  to  but  one  conclusion, 
namelj'-,  that  the  duct  was  free— that  the  stone  had  passed. 
As  it  had  not,  however,  been  found  in  the  stools,  it  was  thought 
to  be  still  within  the  bowels,  experience  having  taught  me 
that  stones  after  having  safely  reached  the  intestines  do  not 
alwaj's  immediately  come  away,  but  often  remain  in  them  for 
weeks,  sometimes  even  for  months. 

No  untoward  symptom  resulted  from  the  operation.  Every- 
thing- went  on  well  until  the  eleventh  day  after  the  sounding, 
when  pain  and  tenderness  were  complained  of  in  the  right 
iliac  region.  The  pulse  became  rapid.  The  temperature  rose, 
and  sig:ns  of  enteritis  speedily  followed,  no  .doubt  from  the 
usual  cause  in  such  cases,  namely,  the  irritation  produced  by 
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the  stone  getting-  lodged  in  the  ileo-c£ecal  valve.  Its  ordinary 
concomitant,  peritonitis,  supervened,  and  notwithstanding 
that  the  patient  had  regained  considerable  strength  during 
the  eleven  days  of  convalescence  after  the  sounding,  she  sank 
and  died  twenty-seven  days  after  the  operation,  which  had  so 
fortunately  led  to  the  accidental  dislodgment  of  the  stone, 
after  its  having  been  for  so  many  weeks  previously  firmly  and 
dangerously  impacted  in  the  duct.  A  theory  of  the  cause  of 
the  sudden  extrusion  of  the  stone  shall  be  given  presently. 
Meanwhile  I  will  give  the  result  of  the  necropsy,  which  con- 
sisted of  an  examination  of  the  liver,  its  biliary  appendages, 
and  their  intestinal  attachments,  all  of  which  parts  were 
kindly  forwarded  to  me  by  Dr.  Diver.  Their  examination 
yielded  the  following  interesting  information : 

1st.  The  gall-bladder,  in  so  far  as  bile  was  concerned,  was 
found  emptj",  for  it  contained  not  more  than  half  a  drachm, 
clearly  proving  that  the  obstruction  to  the  outflow  of  the  bile 
had  ceased  before  the  patient's  death. 

2d.  The  gall-bladder  contained  thirteen  biliary  calculi. 
The  three  largest  lay  in  a  row,  and  fitted  on  to  each  other's 
ends  by  facets.  The  largest  of  all,  which  lay  with  its  broad- 
est end  downward  against  the  orifice  of  the  cystic  duct,  was 
seven-eighths  of  an  inch  long,  and  six-eighths  of  an  inch  broad. 
In  contact  with  its  upper  facet  was  an  angular-cornered  stone 
of  the  dimensions  of  a  moderately  sized  hazelnut,  against  the 
upper  end  of  which  lay  the  smallest  of  the  three.  It  differed 
from  its  tsvo  companions  in  being  facetted  at  its  lower  end 
only.     The  gall-bladder  was  contracted  upon  the  stones. 

3d.  The  fact  of  the  calculus  impinging  on  the  orifice  of  the 
cystic  duct  having  a  facet  at  its  lower  end  of  the  same  size  as 
that  at  its  upper,  and  there  being  no  stone  to  correspond  either 
in  size  or  shape  to  it  in  the  gall-bladder  or  bile  ducts,  leads  to 
the  irresistible  belief  that  the  calculus  which  belonged  to  this 
facet  must  have  not  only  escaped  from  the  gall-bladder,  but 
from  the  common  bile  duct  during  the  lifetime  of  the  patient. 

4th.  The  fact  of  all  the  signs  of  an  obstructed  bile  duct 
having  suddenly  vanished  after  the  sounding,  favors  the  theory 
that  the  passage  of  the  stone  from  the  bile  duct  was  in  some 
way  or  other  directly  connected  with  the  operation. 

5th.  The  extrusion  of  the  stone  from  the  duct  after  having 
been  so  long  and  so  firmly  impacted  in  it,  may  be  accounted 
for  in  the  following  manner ; 
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Assuming  that  it  was  as  angular  at  its  corners  as  the 
hazelnut-sized  one  found  in  the  g-all-bladder,  it  is  easy  to  im- 
agine that  it  was  sticking  angular-wise  in  the  duct  when  the 
sounding  was  performed,  and  that  the  pressure  exerted  on  its 
corners,  when  the  canula  was  being  passed  firmly  round  it 
in  order  to  ascertain  its  size,  altered  its  position  in  the  duct; 
and  from  its  assuming  a  more  longitudinal  one  (the  other 
stone  was  slightly  oblong)  it  was  enabled  to  slip  along  and 
out  of  the  duct  into  the  intestines. 

Now  comes  the  important  question : 

Of  what  practical  good  is  the  narration  of  this  case  ? 

I  repl^^ — Of  great  practical  good,  if  its  teachings  are  prop- 
erly considered.  For  its  history  clearly  establishes  the  follow- 
ing points : 

A.  That  the  presence  of  an  impacted  gall-stone  maj^,  under 
similar  circumstances  as  the  above,  be  indubitably  ascertained 
by  instrumental  means. 

B.  That  not  only  can  the  exact  position  and  probable  size, 
but  under  favorable  circumstances  even  the  very  shape  of  an 
impacted  gall-stone  be  instrumentally  ascertained. 

C.  That  the  operation  of  sounding  for  gall-stones  in  the 
way  here  advocated  is  as  safe  in  skilled  hands  as  the  tapping 
of  a  distended  gall-bladder  or  ovarian  cj'st. 

D.  A  knowledge  of  the  clinical  facts  adduced  may  possibly 
deter  enterprising  surgeons  from  laying  open  the  abdomens- 
of  patients  in  search  for  gall-stones  which  not  only  possibly 
but  even  probably  have  no  existence  whatever. 

E.  While  the  fact  of  being  able  to  indubitably  ascertain 
the  existence  of  a  gall-stone  without  undertaking  the  severe 
operation  of  incising  the  abdomen,  on  the  mere  chance  of  find- 
ing one,  may  induce  physicians  to  recommend  patients  suffer- 
ing from  suspected  dangerously  impacted  biliary  concretions, 
to  submit  to  the  operation  of  sounding,  with  the  ulterior 
view,  if  a  stone  should  be  detected,  of  advising  its  extraction. 
Seeing  that  in  a  number  of  instances  the  removal  of  the  im- 
pacted stone  from  the  duct  by  the  surgeon's  knife  offers  the 
only  chance  of  saving  the  patient  from  an  untimely  grave. 

BIBLIOGRAPHY. 
1,  Medical  Chirurgical  Society's  Transactions,  vol.  iv. 
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EXTRUSION    OF    GALL-STONES 

BY  DIGITAL   MA:>^IPULATI0]^. 


Had  modern  discoveries  in  physical  science  not  already 
abundantly  and  conclusively  demonstrated  the  fallacy  of  the 
hoary-headed  saying-  that  "there  is  nothing-  new  under  the 
sun,"  the  recent  improvements  in  medicine — notable  in  hepatic 
surgery- — would  of  themselves  have  sufficed  to  dethrone  this 
erroneous  adag-e.  The  last  dozen  or  so  of  years  has  been  so 
fruitful  in  novelties  connected  with  the  diagnosis  and  treat- 
ment of  liver  diseases,  that  those  who  have  not  kept  them- 
selves au  courant  with  recent  hepatic  literature  are  scarcely 
able  to  recog-nize  any  of  its  old  land-marks.  Even  within  the 
last  3^ear  or  two,  among-  other  novelties,  have  been  discussed 
and  adopted  hepatic  phlebotomy,  puncturing-  of  Glisson's  cap- 
sule, soundmg-  for  impacted  gall-stones,  and  duodeno-cholec^'s- 
tostomy  (uniting-  g-all-bladder  and  duodenum,  so  as  to  make 
an  artificial  passage  for  the  bile  into  the  intestines,  in  cases  of 
permanent  occlusion  of  the  common  duct). 

And  now  I  am  about  to  add  another  novelty  to  the  list; 
but  before  doing-  so  I  may  further  remark  that,  in  addition  to 
these  quite  recent  surgical  improvements,  the  researches  of 
the  last  decade  have  not  only  taught  us  that  gall-stones,  but 
even  all  the  other  forms  of  liver  concretions — to  wit,  inspis- 
sated bile,  bilary  sand,  and  g-ravel — which  occasionally  g-ive 
rise  to  such  painful  sj^mptoms,  are  hy  no  means  the  mere 
harmless  pathological  curiosities  we  were  wont  to  believe;  as 
well  as  that  the  co-existence  of  the  formerly  supposed-to-be 
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pathognomic  sign  of  jaundice,  is  no  more  necessary  for  the 
diagnosis  of  a  biliary'-  concretion  in  any  given  case,  than  it  is 
to  enable  the  expert  to  prognose  the  insidious  approach  of  a 
fatal  termination;  and  that,  too,  even  in  those  exceptional 
cases  where  the  signs  and  symptoms  lead  the  uninitiated  to 
regard  them  as  being  merely  the  direct  result  of  a  simple 
form  of  dyspepsia,  a  temporary  colonitis,  a  subacute  peritoni- 
tis, or,  it  may  be,  a  transient  bilious  indigestion. 

Such  being  the  case,  it  is  possible  that  the  reader  will  not 
feel  displeased  at  my  giving  a  brief  resume  of  what  I  consider 
to  be  the  diagnostic  signs  and  symptoms  of  biliary  concre- 
tions, before  entering  upon  the  consideration  of  the  extrusion 
of  gall-stones  by  digital  manipulation. 

1st.  I  may  remark  that  all  forms  of  biliary  concretions — 
namelj'",  gall-stones,  gravel,  insj)issated  bile,  and  mere  biliary 
sand — give  rise,  as  a  general  rule,  to  precisely  identical  kinds 
of  signs  and  symptoms.  2d.  That  every  one  of  them,  not 
even  .biliary  sand  excepted,  has  again  and  again  proved  fatal 
without  their  existence  having  been  diagnosed,  or  so  much 
even  as  been  suspected,  during  the  life  of  the  patient.  3d. 
That  biliary  concretions  occur  at  every  period  of  life  between 
the  cradle  and  the  grave.  4th.  That  the  epileptic  convulsions 
of  infancy,  as  well  as  the  "  windy  spasms  "  of  the  babe  at  the 
breast,  are  oftentimes  due  to  the  local  irritation  caused  by 
biliary  concretions.  5th.  That  instead  of  being  rare  varieties 
of  liver  disease,  biliary  concretions,  in  one  form  or  another, 
are  the  commonest  of  all  the  various  kinds  of  hepatic  affec- 
tions met  with  among  the  better  class  of  patients  in  this  coun- 
try. Gth.  Biliary  concretions — more  especially  in  the  shape 
of  gall-stones — are  not  only  much  more  frequently  than  is 
usually  supposed  an  immediate  cause  of  death,  but  when  long 
impacted  in  the  bile  ducts — either  in  the  hepatic,  cystic,  or 
common  duct — a  fruitful  cause  of  hepatitis,  h3'pertrophic  in- 
durations, cancerous  and  other  forms  of  liver-tissue  degenera- 
tions, as  well  as  of  permanent  occlusions  of  the  ducts  and 
atrophic  cirrhosis,  attended  with  ascites  and  dropsy.  It  is 
lucky,  then,  that  the  days  of  our  ignorance,  when  biliary  con- 
cretions were  regarded  as  harmless  curiosities,  have  been 
buried  in  oblivion  by  the  united  efforts  of  modern  experimental 
phj^siology  and  physiological  chemistry;  the  two  departments 
of  scientific  medicine  which,  within  the  last  quarter  of  a  cen- 
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\Mvy,  have  done  more  to  place  liver  pathology  on  the  proud 
pedestal  it  now  occupies  than  all  the  previous  centuries  of 
practical  clinical  work  put  together. 

Moreover,  not  only  in  the  majority  of  instances  can  we 
now  diagnose  the  presence  of  biliary  concretions  in  the  bile 
ducts  with  comparative  facilitj^,  as  well  as  certainty,  but  it  is 
oftentimes  within  our  power  to  fix  upon  the  exact  spot  at 
which  the  concretion  is  acting  deleteriously,  as  may  be  seen 
by  the  subjoined  table,  which  is  a  modification  of  the  one  I 
gave  in  my  pamphlet  entitled  "  Sounding  for  Gall-stones." 

The  following  table  shows  that  biliary  concretions  never 
cause  jaundice  except  when  they  occup;/  either  the  hepatic  or 
the  common  bile  duct.  And  what  is  more,  not  even  then  (al- 
though they  may  be  by  their  presence  killing  the  patient), 
unless  they  completely  obstruct  the  flow  of  bile  into  the  intes- 
tines. It  is  the  want  of  this  single  piece  of  knowledge  which 
so  frequently  leads  men  to  fritter  away  the  lives  of  patients 
by  treating  cases  of  biliary  concretions  as  if  they  were  merely 
stomachal  or  intestinal  derangements,  until  the  curable  stage 
of  the  mischief  has  slipped  away,  and  there  is  nothing  left  to 
be  done  but  to  allow  the  tomb  to  claim  the  victim. 

T)ie  Presence  of  the  Signs  and  Symptoms  of  the  Biliary 

Concretions  is  Indicated  by  Figures,  their 

Absence  by  Lines. 
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*  Although  the  gall-bladder  is  in  these  cases  never  distended  with 
bile,  if  the  impaction  be  complete,  and  is  continued  sufficiently  long, 
it  may  become  distended  by  white  mucus-secretion.  For  the  modus 
operandi  in  the  formation  of  white  liquids  in  the  gall-bladder,  see  the 
writer's  book  on  "  Diseases  of  the  Liver,  with  and  without  Jaundice," 
where  its  physiology  as  well  as  pathology  is  given  in  detail. 
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Although  the  diag-nosis  of  the  iDresence  of  a  bihary  concre- 
tion is  shown  by  the  table,  p.  867,  to  be  reducible  to  almost  a 
positive  certainty,  it  is  not  on  this  account  to  be  imagined  that 
the  differentiation  of  the  various  kinds  of  concretions  (even 
when  they  are  actively  leading  to  an  inevitable  fatal  termina- 
tion) is  equally  easy.  For,  on  the  contrary,  the  various  signs 
and  symptoms  produced  by  all  the  four  different  kinds  of 
biliary  concretions,  when  they  occupy  similar  situations,  are 
so  very  much  alike  that  the  task  of  differentiating  between  a 
gall-stone,  inspissated  bile,  gravel,  and  biliarj^  sand  sometimes 
even  baffles  the  expert  specialist.  And  strange  to  say,  not 
only  has  small  biliary  gravel  proved  in  some  cases  as  rapidly 
fatal  as  a  large  gall-stone,  but  even  fine  biliary  sand  has 
sufficed  to  produce  as  deadly  an  occlusion  of  the  common  bile 
duct  as  hard  masses  of  inspissated  bile  itself.  So  that  until 
the  concretion,  or  part  of  the  concretion,  has  come  away  and 
been  chemically  examined,  it  may  be  quite  bej^ond  human 
power  to  say  what  its  real  nature  is.  All  that  is  possible  to 
sa3^  with  certainty  being  that  it  is  a  biliary  concretion,  in  such 
or  such  a  situation,  that  is  giving  rise  to  the  symptoms.  It 
happens,  fortunately  alike  for  doctor  and  patient,  that  the 
mere  differentiation  of  the  kind  of  biliarj^  concretion  which  is 
giving  rise  to  the  dangerous  sj'^mptoms  is,  comparatively 
speaking,  a  matter  of  minor  importance;  so  long  as  its  exist- 
ence and  its  whereabouts  have  been  correctly  diagnosed.  For 
the  main  object  in  treatment  in  all  cases  is  to  get  the  concre- 
tion out  of  the  patient's  body  as  speedily  and  with  as  little 
pain  as  possible.  For  the  longer  a  biliary  concretion— be  its 
nature  what  it  may — remains  in  the  system,  the  bigger  and 
bigger  is  it  likeh'  to  become.  And  the  larger  it  is,  the  more 
difficult  is  its  extrusion,  and  consequently  the  greater  is  the 
danger  of  its  leading  to  an  ultimately  fatal  termination. 

Vast  as  have  been  the  improvements  made  within  the  last 
few  years  in  abdominal  surgery,  one  can  scarcely  as  yet  hon- 
estly say  that  the  surgical  removal  of  impacted  biliary  con- 
cretions has  been  attended  with  sufficiently  satisfactory 
results  to  enable  one  "  with  a  light  heart "  to  recommend  a 
patient  to  run  the  risk  of  the  operation,  unless  the  case  ap- 
pears to  be  otherwise  utterly  hopeless.  For  although  gall- 
stones have  again  and  again  been  safely  removed  by  the 
surgeon's  knife  from  the  gall-bladder,  it  is  most  unfortunately 
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just  when  thej''  are  in  that  situation  that  they  had  much 
better,  in  by,  far  the  majority  of  cases,  be  left  alone.  For 
while  lying"  free  in  the  g-all-bla elder  a  g-all-stone  is  in  no  case 
dang-erous  to  life.  It  is  only  when  it  attempts  to  g"et  out  of  it 
bj'  ulceration,  or  permanentl3^  blocks  up  the  biliary  passag-es 
so  completeh"  as  to  totally  obstruct  the  flow  of  bile  into  the 
intestines,  that  it  actually  endang-ers  life,  and  it  unfortunately 
ha^jpens  that  it  is  preciseh"  those  ver^'  cases  which  most  fre- 
quently succumb  after  surg-ical  interference.  It  is  to  be  hoped, 
however,  that  the  day  is  not  far  distant  when  surg-eons  will 
have  so  far  improved  their  methods  of  procedure  as  to  have 
reduced  the  percentag"e  of  mortality  to  a  sufficiently  low  figure 
as  to  justify  one  in  recommending"  the  operation.  Meanwhile, 
there  is  fortunately^  a  way  of  getting-  not  only  sand,  inspissated 
bile,  and  g-ravel,  but  even  actual  g-all-stones,  not  big-g-er  than 
small  hazelnuts,  out  of  the  g-all-bladder  as  well  as  the  cystic 
and  common  bile  ducts,  without  employing-  the  knife;  and 
that,  too,  merely,  as  about  to  be  described,  by  a  well-regulated 
system  of  dig-ital  manipulation  throug-h  the  intact  abdominal 
parietes.  Althoug-h  I  had  for  many  years  (the  first  success- 
ful case  I  ever  had  of  finding-  a  g-all-stone  after  practising-  the 
process  was  in  1871,  when  three  stones  were  found  in  the  stools 
during-  a  month's  treatment ;  and  althoug-h  the  patient  lived 
for  sixteen  3'ears  afterward — she  only  died  last  year — she  was 
never  ag-ain  troubled  in  the  same  way.  The  history-  of  the 
case  is  given  on  page  665  of  my  book  on  "Diseases  of  the 
Liver,"  and  it  will  be  found  to  be  well  worth  perusal,  seeing- 
that  before  I  diag-nosed  it  as  one  of  gall-stones  the  patient  was 
supposed  to  be  dying  of  cancer,  and  being,  accordingly,  erro- 
neously treated)  in  suitable  cases  of  concretionary^  obstructive 
jaundice,  practised  this  method  of  forcibly  extruding  the  ob- 
structing bod}'  from  the  biliary  passages  into  the  duodenum, 
from  knowing  that  one  can  never  feel  certain  that  the  ob- 
structing body  may  not  be  in  the  x^vj  act  of  ulcerating  its 
way  out  of  the  duct,  and  consequently  render  the  operation 
dangerous,  I  hesitated  publishing  the  method  till  1886,  when 
I  alluded  to  it  in  a  foot-note  at  p.  10  of  my  little  book  on  in- 
flammations of  the  liver,^  in  the  following  words:  "As  proba- 
bly some  of  my  readers  may  never  have  heard  of  my  process 
of  kneading,  which  I  have  successfully  practised  during  the 
last  few  years,  not  only  in  cases  of  biliary  sand  and  small  gall- 
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stones,  but  likewise  in  renal  calculi  impacted  in  the  ureters,  I 
may  as  well  mention  that  it  simply  consists  in  forcing-  the  con- 
cretions in  the  one  set  of  cases  along  the  bile  ducts  into  the 
intestines,  in  the  other  along-  the  ureters  into  the  bladder,  by 
judiciously  regulated  digital  pressure,  the  only  cases  in  which 
kneading-  is  counterindicated  being-  those  in  which  there  is  a 
tendency  to  ulceration  of  the  ducts."" 

Since  the  above  parag-raph  was  published  several  have 
tried  the  method,  and  some  have  totally  failed  to  derive  any 
advantag-es  from  it.  This  non-success,  however,  has,  I  believe, 
arisen  from  their  confounding-  it  with  the  process  of  shampoo- 
ing the  abdomen — massag-e,  as  it  is  nowadaj^s  called — to  which 
(as  will  be  presently  seen)  it  bears  not  the  slig-htest  resem- 
blance. 

So  successful  in  my  hands  has  proved  this  artificial  mode 
of  extruding-  biliary  sand,  g-ravel,  and  small  calculi  from  both 
the  g-all-bladder  and  the  bile-ducts,  and  g-etting-  them  voided  by 
stool,  that  it  has  now  become  with  me  a  sort  of  routine  form 
of  practice.  Rarely,  indeed,  does  a  day  pass  in  which  I  do  not 
try  it  on  two  or  three  suitable  patients;  and  were  I  to  relate 
only  my  more  successful  cases,  without  accompanying-  them 
with  names  and  full  details,  so  astounding-  would  their  results 
appear  that  I  feel  sure  they  would  have  but  little  chance  of 
being  credited  by  any  not  themselves  the  possessors  of  ingenu- 
ous minds.  For  example,  would  it  be  at  all  likely  for  a  non- 
ingenuous-minded  individual  to  believe  that  a  gall-stone  the 
size  of  a  small  hazelnut,  supposed  to  have  been  for  several 
months  firmly  impacted  in  the  common  bile-duct  of  a  lady 
aged  fifty -five,  was,  at  the  very  moment  that  her  death  seemed 
imminent,  safely  extruded  into  the  intestines  after  ten  or  twelve 
minutes'  kneading  of  the  distended  gall-bladder,  and  not  only 
voided  by  stool,  but  actually  found  in  the  chamber-pot  within 
forty-four  hours  afterward  ?  Fig,  2  is  a  drawing  of  the  stone, 
of  its  natural  size.  Or  would  it  not  seem  a  mere  fiction,  were 
I  to  say  that  two  facetted,  sharp,  angular-shaped  gall-stones, 
the  size  of  field-beans,  were  pushed  out  of  the  common  bile 
duct,  wherein  a  minute  before  they  appeared  as  if  immovabl3'' 
impacted,  of  a  gentleman  aged  fifty-two,  during  the  kneading 
process,  which  did  not  occupy  above  a  quarter  of  an  hour,  and 
that  the  gentleman  not  only  obtained  immediate  relief,  but 
was  himself  able  to  search  for  and  find  one  of  them  in  the  first 
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stool  he  afterward  passed — which  was  in  ten  hours — and  pick 
out  the  second  stone  from  the  next  stool,  voided  exactly 
twenty  hours  after  I  had  first  seen  him?  Some  facts  are 
stranger  than  fiction,  and  these,  strang-e  as  they  no  doubt 
appear  to  be,  are  indubitable  facts,  and  what  is  more,  facts 
that  can  be  substantiated.  Such  cases  as  these  of  the  incredi- 
ble group  I  shall  leave  for  the  present,  and  proceed  to  narrate 
others  from  among  the  ordinary  run  of  cases  met  with.  The 
first  I  will  relate  is  one  possessing  the  exceptional  advantage 
of  having  been  seen  by  no  less  than  nine  other  practitioners 
during  the  four  or  five  years  the  patient  was  under  my  special 
medical  care,  among  whom  was  a  former  President  of  the 
College  of  Physicians  and  two  of  our  leading  operating  sur- 
geons, so  that  there  is  no  need  of  my  giving  names  in  order  to 
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Fig.  2.— Gall-stone  artificially  extruded  by  digital  manipulation  from  the  common  bile 
duct  of  a  lady,  aged  fifty-five,  and  found  in  the  stool  forty-four  hours  after  the  operation. 
After  having  been  supposed  to  have  been  impacted  in  the  duct  for  nine  months. 

Fig.  3. — Two  hard  and  sharp-cornered  gall-stones  artificially  extruded  from  the  com- 
mon bile  duct  (in  which  they  had  been  for  three  weeks  firmly  impacted)  of  a  gentleman, 
aged  fifty -two.  The  first  stone  being  found  in  a  stool  passed  ten  hours,  and  the  second 
found  in  one  passed  twenty  hours  after  the  first  time  digital  manipulation  was  practised 
upon  the  patient.    The  drawings  of  them  are  of  the  natural  size. 

guarantee  the  truthfulness  of  its  clinical  history.  Suffice  it 
to  say  that  the  patient  was  a  lady  of  about  sixty  summers 
and  of  high  rank,  who  had  during  the  previous  twenty-  years 
of  her  life  been  treated  for  dyspepsia  and  flatulent  colic  by  a 
number  of  different  doctors.  When  first  called  to  her  bedside 
I  diagnosed  a  gall-stone  firmly  impacted  in  the  common  bile 
duct;  and  as  I  proposed  to  subject  her  gall-bladder  to  digital 
manipulation,  in  order  to  force  the  impacted  concretion  out  of 
the  duct,  it  was  arranged  that  as  soon  as  possible  she  should 
proceed  to  London.  The  distance  was  only  fifty  miles,  and 
yet  such  was  the  fatiguing  effect  the  railway  journey  had 
upon  her,  that  when  she  arrived  in  town  she  was  in  a  state  of 
collapse;  from  which  she  did  not  sufficiently  recover  to  admit 
of  my  beginning  the  treatment  for  three  days,  and  it  was  not 
until  a  week  more  had  passed  away  that  the  impacted  stone 
was  successfully  dislodged  from  the  duct,  and  only  after  four 
12—57 
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days  more  was  it  discovered  in  the  stool.  The  stone,  which 
was  of  the  size  of  a  small  field- bean,  proved  on  analysis  to 
consist  almost  entirely  of  cholesterin;  and  althoug-h  it  was 
not  facetted,  there  was  no  doubt  in  my  mind  that  it  was  one 
of  many.  For  I  could  feel  the  gall-bladder  quite  distinctly,  as 
a  hard  ovoid  body,  the  size  of  a  man's  fist,  about  three  inches 
to  the  left  of  the  umbilicus,  and  immediately  below  the  en- 
larged liver.  A  daily  course  of  digital  manipulation  of  the 
gall-bladder  was  accordingly  recommended  and  had  recourse 
to,  with  the  result  that  over  seventy  gall-stones  were  found  in 
the  stools  during  the  subsequent  seven  months.  At  the  end 
of  that  time,  the  gall-bladder  appearing  to  have  been  com- 
pletely emptied  of  all  its  calculi,  the  patient  left  for  the  coun- 
try-, and  it  is  no  exaggeration  to  say  that  soon  afterward  all 
the  dyspeptic  s^^mptoms  which  she  had  suffered  from  for  years 
previously  disappeared.  In  this  case  rarelj^  more  than  one 
gall-stone  was  voided  at  a  time,  though  occasionally,  after  a 
biggish  one  had  for  six  or  seven  hours  blocked  up  the  duct, 
and  caused  jaundice  before  coming  awa3^,  two  or  three  smaller 
ones  rapidly  followed  its  extrusion,  without  their  producing 
any  other  symptoms  than  a  trifling  epigastric  discomfort.  It 
must  be  added  that  the  calculi  differed  verj^  much,  both  as  re- 
gards their  naked-eye  appearances  and  chemical  constitution, 
some  being  almost  white,  others  brown,  and  not  a  few  blackish 
green,  differences  no  doubt  arising  from  the  stones  having 
been  formed  at  various  times  and  under  different  conditions 
during  the  twenty  or  more  years  the  patient  had  suffered 
from  the  biliary  derangements  which  had  not  only  been  origi- 
nall}^  diagnosed,  but  always  previously  treated,  as  severe  in- 
digestions. 

I  will  now  refer  to  a  case  of  an  entirely  different  character, 
in  which  the  operation  was  only  had  recourse  to  at  distant 
intervals  over  a  period  of  nearly  two  3'ears,  and  where  the 
stones,  though  varying  from  the  size  of  a  grape-seed  to  that 
of  a  small  hazel-nut,  were  almost  all  of  an  identical  color  and 
composition.  The  case  differs  still  further  from  the  preced- 
ing, inasmuch  as  the  calculi  were  extruded  at  irregular  in- 
tervals and  in  runs  from  the  gall-bladder.  The  patient,  a 
Worcestershire  gentleman,  aged  sixty-three,  first  came  to  me 
in  1886;  and  as  I  have  unfortunately  mislaid  an  admirable 
report  of  his  case  he  kindl}^  wrote  out  for  me,  I  am  compelled 
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to  simply  copy  what  is  written  on  the  kihel  of  the  bottle  con- 
taining' his  g-all-stones,  and  append  thereto  a  letter  I  received 
from  him  in  February.  The  letter  I  send  to  the  printer,  with 
the  request  to  print  it  exactl}^  as  it  stands,  omitting-  only  the 
address  and  name  of  its  writer.  On  the  label  of  the  bottle  is, 
••  Passed,  after  kneading,  nineteen  gall-stones  up  to  the  18th 
August,  1886.  11th  September,  fifty-seven  g-all-stones.  4th 
December,  eighty  gall-stones."  Besides  these  three  specially 
recorded  large  groups  of  stones  found  in  the  stools,  I  also  re- 
ceived from  him  at  different  times  smaller  groups,  varying  in 
number  from  three  up  to  seven  or  eight.  So  that  I  calculate 
that  this  patient  must  have  altogether  passed,  during  the  two 
years  he  was  under  treatment,  not  many  less  than  200  g-all- 
stones  I  some  of  them,  too,  especially  the  three  largest,  bein^ 
of  a  most  unusually  irregular  shape,  and  with  very  sharp 
corners  upon  them.  The  last  letter  the  patient  sent  to  me 
runs  as  follows: 

"Feb,  Gfh,  1SS8. 
''At  your  request  I  now  continue  the  history  of  my  case 
(galL-stones)  from  the  time  I  reported  to  you  the  passing-  of 
eig-hty  stones  in  two  months  during  the  autumn  of  18SG.  I 
am  verj'  thankful  to  say  the  histor^^  of  the  case  since  then  is 
ver3^  short,  consisting-  of  only  one  severe  turn  I  had  in  March, 
1887,  and  being  from  home  at  the  time,  we  could  not  ascertain 
what  number  of  stones  passed.  Since  then  I  have  enjoyed 
excellent  health,  and  though  now  sixty-five  years  of  age,  am 
as  active  as  when  I  was  forty.  Having  g-one  eleven  months 
without  an  attack,  I  think  I  may  fairly  hope  you  have  eradi- 
cated them." 

Having  finished  my  narrative  of  results,  I  shall  now  ex- 
plain the  mode  of  procedure. 

In  the  first  place  it  ma 3^  be  taken  for  granted  that  as 
almost  all  biliary  concretions  are  formed  in  the  gall-bladder, 
if  the  gall-bladder  regularh'  emptied  itself,  as  it  ought  to  do, 
every  day,  the  bile  would  never  have  the  chance  of  becoming- 
sufficiently  concentrated  to  coag-ulate  into  masses;  nor  would 
any  of  its  solid  constituents  find  time  enough  to  separate  by 
precipitation  from  its  fluids  and  assume  tiie  form  of  stratified 
calculi,  nor  any  of  its  cholesterin  be  able  to  crystallize  into 
sand,  g-ravel,  or  g-all-stones.     In  the  second  place  the  natural 
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exit  of  bile  from  the  gall-bladder  being  b^'  way  of  the  cystic 
and  common  bile  ducts  into  the  intestines,  even  should,  from 
some  accident  or  another,  minute  concretions  of  any  kind  have 
found  time  to  form  in  the  g-all-bladder,  were  all  the  bile  daily 
extruded  from  it,  the  minute  concretions  would  no  doubt  be  at 
the  same  time  extruded  along  with  the  bile,  so  long,  at  least, 
as  they  had  not  become  sufficiently  large  to  find  a  difficulty 
in  getting  into  the  cystic  duct. 

Let  us  now  compare  a  human  gall-bladder  to  a  pear-shaped 
india-rubber  syringe.  We  squeeze  the  syringe,  and  out  flow 
its  contents.  And  should  it  happen  that  the  neck  of  the  syr- 
inge or  its  canula  has  got  blocked  \x\)  \>y  a  piece  of  dirt,  so 
long  as  the  syringe  is  full  of  water,  all  we  have  to  do  is  to 
give  it  a  still  smarter  squeeze,  so  as  to  jerk  the  water  against 
the  obstructing  bod}-,  and  if  the  obstructing  body  be  not  too 
large  it  is  suddenly  dislodged  and  extruded  along  with  the 
water.  Iq  this  case  we  grasp  the  syringe  with  the  hand;  a 
proceeding  not  absolutely  necessary,  however,  for  if  we  merely 
forcibly  press  the  two  fore-fingers  against  the  fundus  of  the 
syringe  so  as  to  involute  its  fundus — see  Fig.  5 — it  will  be 
equally  comi^elled  to  expel  its  contents. 

Turn  now  to  the  gall-bladder.  We  cannot  grasp  it  in  the 
hand  through  the  intact  abdominal  walls,  but  as  its  fundus, 
when  it  is  distended  with  bile,  presses  directly  against  the 
abdominal  parietes — sometimes  even  to  such  an  extent  as  to 
elevate  them  slightly,  as  is  represented  in  Fig.  4 — there  is  no 
difficulty  whatever  in  applying  pressure  to  the  fundus  of  the 
gall-bladder  by  the  tips  of  the  fingers  pressed  against  the  in- 
teguments immediately  over  it.  And  just  as  in  the  case  of 
the  india-rubber  syringe,  the  digital  pressure  applied  to  the 
fundus  of  the  distended  gall-bladder  will  be  equally  successful 
in  making  it  expel  its  contents  along  the  ducts  into  the  intes- 
tines, in  all  cases  where  the  obstructing  body — be  it  inspis- 
sated bile,  sand,  gravel,  or  even  a  gall-stone — is  sufficiently 
small  as  to  be  able  to  be  propelled  by  the  bile  along  the  ducts 
into  the  intestines,  as  represented  in  Fig.  5. 

Moreover,  from  the  fact  of  the  duct  being  dilatable,  even 
impacted  concretions  as  large  as  hazelnuts  may  be  forced 
along  them  by  daily  judiciously  applied  slow  and  graduated 
pressure,  especially  when  the  dilating  process  is  aided  by  the 
administration  of  medicines.     There  is  always  one  point  in 
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Fig.  4.— a  gall-bladder  so  distended  with  bile  (on  account  of  duct  obstruction)  as  to 
cause  a  slight  elevation  of  the  superjacent  abdominal  jjarietes,  b  ;  biliary  concretions  at  the 
mouth  of  the  cystic  duct,  c. 


Fig.  5.— a  distended  gall-bladder  being  emptied  of  its  contents  by  digital  pressure  on 
the  abdominal  walls.  Showing  the  biliary  concretions  being  extruded  from  the  orifice  of 
the  common  bile  duct  into  the  intestines.  6. 
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favor  of  the  operator,  namely,  that  in  cases  where  an  obstruc- 
tion to  the  flow  of  bile  is  caused  by  a  biliary  concretion,  the 
g-all-blaclder  is  always  more  or  less  distended  with  fluid.  And 
this  has  a  double  advantage,  for,  firstly,  it  renders  the  situa- 
tion of  the  organ  more  easily  detected,  and  secondly,  there  is 
plenty  of  bile  in  it  for  the  operator  to  force  against  the  ob- 
struction and  thus  induce  its  forcible  extrusion  from  the  duct. 

It  may  be  as  well  for  me  to  remark  that  although  a  dis- 
tended gall-bladder  is  easily  enough  localized  through  thin 
abdominal  parietes,  its  situation  is  not  at  all  readily  discover- 
able through  fat  ones,  unless  it  be  of  large  size;  while  a  nor- 
mal-sized gall-bladder,  as  it  well  known,  is  undetectable  in 
either  case. 

In  order  to  assist  gentlemen  in  finding  the  gall-bladder, 
who  are  anxious  to  practise  the  above-described  method  of 
extruding  gall-stones  by  digital  pressure,  I  here  subjoin  an 
anatomical  plate  illustrating  its  usual  position  in  a  healtlw 
individual.  It  is  a  copj^  of  the  woodcut  given  by  Gaston  (in 
his  paper  on  duodeno-cholecj^stostomy),^  which  is  itself,  again, 
a  slightly  modified  copy  of  Hinke's  plate.     Fig.  6. 

ISTow,  although  the  normal  situation  of  the  gall-bladder  is 
here  truthfully  represented,  one  must  not  expect  always  to 
find  it  in  this  situation  when  the  liver  is  enlarged  or  otherwise 
diseased.  For  sometimes  the  gall-bladder  is  found  much  nearer 
to,  or  much  farther  away  from  the  mesial  line.  In  a  case  I 
saw  with  Dr.  Cook,  of  Forest  Hill,  on  the  3d  Oct.,  although 
the  distended  gall-bladder  was  beautifully  distinct  to  the 
touch,  it  was  both  much  nearer  to  the  mesial  line  and  to  the 
umbilicus  than  is  here  represented.  This  arose  from  the  cause 
of  the  occlusion  of  the  duct  being  an  organic  growth,  which  in 
developing  had  pushed  the  gall-bladder  from  its  normal  posi- 
tion, 

I  would  further  beg  to  remind  my  readers  that  a  few  fail- 
ures must  not  discourage  them,  as  human  fingers,  like  human 
eyes,  require  education;  and  that  just  as  the  trained  ej^e  of 
"the  old  salt"  is  not  only  able  to  detect  on  the  horizon  a 
vessel,  but  also  to  discover  her  rig,  and  probably  even  make  a 
tolerably  good  guess  at  her  tonnage,  long  before  the  unedu- 
cated eyes  of  the  landsman  can  so  much  as  perceive  a  dark 
speck  in  the  distance,  they  are  not  to  abandon  their  design  on 
account  of  being  at  first  unsuccessful.     For,  without  doubt, 
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perseverance  and  opportunity  will,  in  the  end,  enable  them  to 
discover  gall-bladders,  equally  as  readily  as  the  trained  fingers 
of  the  expert  do,  even  throug-h  abdominal  parietes  so  thick 
that  untrained  hands  cannot  so  much  as  make  out  the  bound- 
ary of  the  solid  liver  through  them.  While,  again,  they  will 
find  that  ultimately'  they  will  be  able  to  extrude  small  im- 
pacted biliary'  concretions — be  they  in  the  shape  of  sand, 
gravel,  or  stones — from  the  bile  duct  into  the  duodenum  with 


Fig.  6. — L,  The  gall-bladder  of  normal  size  and  position:  O,  duodenum;  J/,  the  colon; 
JV,  suspensory  ligament. 


as  much  certainty  and  safety  as  the^^  can  pass  a  catheter 
through  a  stricture  into  a  human  urinary  bladder.  At  the 
same  time,  for  the  sake  of  their  patients'  welfare  as  well  as 
their  own  reputation,  they  must  never  forget  to  be  as  careful 
in  the  mode  of  operative  procedure  in  the  one  case  as  they 
would  be  in  the  other,  as  neither  the  one  nor  the  other  opera- 
tion is  invariably  unattended  by  danger. 
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